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SUMM,l\RY 

A screening program has been initiated to identify ultra-violet opaque 
materials for potential use in formulation of Gypcheck. Procedural 
details have been worked out and 19 candidates evaluated. The following 
compounds effectively protected virus from UV inactivation and will be 
examined further : OS-49, GIV-Ta n F, Cyabsorb-1988, QU-106, OU-107 and 
UVINUL-N35. Field tests conducted i n 1978 showed two applications of 
Oimilin to be effective in reducing populations when applied at the rate 
of .0075 lb/A in 0.5 gal. However , extensive virus mortality in the 
check plots complicated evaluation and recommendations for reduced ap
plication rates cannot be based on the data. The 1979 field studies 
are incomplete at this time, but preliminary data indicate only slight 
control effected by Bay SIR 8514 , Oimilin and Thuricide. A large number 
of compounds and formulations were evaluated in the laboratory. Orthene 
98%, DPX-6099, Lannate, Cidial, Idi nfos, Imidan and Sumithion (with 
various stickers), MV-716, MV-770 , GCP-6788, R-52858, DPX-4710 were 
among !§ose tested. It was determined that the LD~o of Dimilin was ca. 
3 X 10 lb/A on seedlings in the l abor at ory. Thurlcide 16B was tested 
with a number of stickers. It was found that 5% Bond is effective if 
allowed to "set" 2.5 hrs before exposure to rain . At 3%, Bond ap
parently is ineffective after "se t t i nq'' 24 hrs. Spreadability of 19 
emulsifiers showed Toximul HP-8-HF and Triton to have good spreading 
characteristics with no deterrent effects on feeding . 

Intensive larval sampling in 1 acre plots treated with ground equipment 
showed that larval reduction can be caused by spraying but populations 
quickly rebound, presumably due to immigration from surrounding untreated 
areas. This shows the limited value of localized , spot treatments. 

Flight tunnel and actograph stud i es showed that laboratory reared and 
feral males have similar response profiles to (+) disparlure. 

Studies on design features of the ~ gal milk carton (MC) trap indicated 
that efficiency is related to a number of inter-related factors, in
cluding size of the trap, entry port size, entry port number and DDVP 
concentration. It was found that Me traps capture 40-50% more males 
than the delta trap. 

The project to develop age:dosage informat ion for sterilizing pupae was 
completed and led to the adoption of standardly irradiating 8-9 day old 
pupae with 15 krads. F, sterili t y was observed in nearly all treatments 
of the test. In an cases, surv ival of larvae in the F2 was very low. 



These re sults have led us to consider t he release of partially sterile 
ma l es as an operat ional alternative because of the theoret ica l numerical 
advantage of the presence of sterile ma l es in the F, generation. Studies 
on ma t i ng behav i or showed that sperm t ransf er and translocation within 
the fema l e i s simi l ar between normal and sterilized males. Multiple 
ma t i ng frequency i s also similar between the two groups. 

The SMT project investigated effects of chi l l i ng of adults on com
pet i t iveness . Neither irradiation nor chi l l i ng appeared to reduce 
competitiveness and those males chilled f or 48 hrs were actually 
captured i n proportions greater than those chilled shorter periods. 
Per i odici ty of activity was atypical of normal activity and it is 
po ssi ble that preconditioning of pupae by photoperiodic or thermoperiodic 
cues i nf l uences periodicity. A number of overfloading ratio tests were 
conducted to determine the ratio ot ster i1e:normal males necessary to 
achieve significant interaction with a f er al population. These results 
ar e presently unavailable but will be completed in time to be utilized 
fo r planni ng fi eld tests in 1980. 

Mati ng disruption tests with NCR, Conrel and Hereon formulations in
dicated t hat Conrel and Hereon are similar in effectiveness and superior 
to t he NCR microcapsules. The Conrel formul at i on appeared to reduce 
t rap catch to a de~ree greater than Hereon and NCR materials. 

Tec hniques for monitoring colony performance have been developed and 
are now appl i ed to the rearing program on a routine basis. During the 
per iod 3.4 mi l l i on larvae have been inf ested and 1,25 million larvae 
pupae and egg masses distributed to projects at the Center and 10 
cooperating agencies. Cost of colony product i on is $22.77/1000 and 
SMT rearing is estimated at $13.56/1000. It was demonstrated that 
hatch can be appreciably increased by holdi ng eggs under high humidity 
cond it ions . 

A series of tests was conducted to eval uate sterols, fatty acids and 
oi l s on growth and ~eproduction . Add i t i onal of cholesterol and 
B-sitostero1 to an oatmeal based diet suppor t ed normal growth and 
reproducti on. Raw linseed oil and l i nol enic acid also resulted i n 
norma l development but l inolenic acid did not support normal development 
of males. Females developed normally. Oatmeal diet can also be sup
plemented with wheat germ oil to fac il itate nonna 1 growth and development. 

Egg masses col l ected from the infestat i on in Oconomowoc, Wisconsin 
averaged 924 e ~ gs/massl' Embryonation was 100% and hatch and survival 
was 92%and 99%r especti vely. No evidence of virus or other diseases 
was noted. 



A series of tests were conducted to evaluate different Japanese Beetle 
control approaches in airports. Chemical pesticides, mass trapping 
bait stations and foliar sprays were evaluated. Results suggest that 
all of the above tactics have application in certain airport situations 
to minimize the regulatory risk of beetles moving on commercial aircraft. 
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Project Number: GM 6.1.5 
Project Title: Regulatory Treatments 
Report Period: April 1, 1979 - Sept ember 30, 1979 
Report Type: Interim 
Project Leaders: W. H. McLane, J. A. Finney 

Because of the heavy work load during the spring of 1979 no report was 
submitted for period October 1, 1978 - March 31, 1979. 

The main objective of this project is to develop new and improved 
treatment techniques that can be used in addressing the movement of 
regulated items from regulated areas to non-infested locations. The 
lack of effective treatment methods for recreational vehicles, mobile 
homes and lawn furniture is a major deficiency in our gypsy moth 
regulatory program. 

No reportable work was conducted on this project during the reporting 
period. However, work plans will be submitted for work to be conducted 
during 1980. 



Project Number: GM 8. 1. 1 
Project Ti tl e: Evaluation of Ultraviolet Screening Agents for Microbials 
Report Period: April 1, 1979 - September 30, 1979 
Report Type: Interim 
Project Leaders: W. H. McLane, J. A. Finney 

This work was not reported during the period of October 1, 1978 - March 31, 
1979, due to a heavy work load during t he Spring of 1979. 

In April 1978, a formulation of the gypsy moth nucleopolyhedrosis virus (NPV) 
was registered by the United States Environmental Protection Agency under the 
trade name "Gypche~". According to the label this formulation consists of 
25.0 to 125.0 x 10 gypsy moth potency units per acre, 0.50 gallons of 
molasses, 6 ounces of Chevron spray sticker, 1.0 pounds of Shad~and 1.44 
gallons of water. Gypchek should be applied by aircraft at the rate of 2 
gallons per acre. Two applications separated by 7 days are recommended . 
Boom and nozzle systems should be designed to produce droplets in the 150
400 um range. Water pH should also be monitored and if it exceeds 7.5 or 
is below 5.5, sufficient acid or base should be added to adjust to neutrality. 
Chlorinated water must not be used in the spray formulation. 

r~olasses and Shad ~ are added to the formulation to stimulate feeding and 
give protection from deactivating ultraviolet radiation . The Gypchek formu
lation contains materials that are difficult to work with. Occasionally 
fibers in the molasses clog screens and nozzles. Shade does not mi x well 
in water and will also clog screens and nozzles. Results of laboratory tests 
suggest that molasses gives better UV protection than Shade. 

Laboratory tests have demonstrated that NPV alone when exposed to simulated 
sunlight is lapidly broken down. Therefore, it is important to have an 
effective ultraviolet absorber in Gypchek. It is equally important that a 
more workable formulation be developed and registered. 

Using the "Chemical Marketing Report", JlFarm Chemical Handbook" and "Pesticide 
Index" as references, a large number of UV absorbers were selected and h3.ve 
been received for screening. As a first step UV absorbers were tested for 
solubility and nearly all were insoluable in water. Testing of other common 
solvents indicated that acetone is the best solvent for use with most UV 
absorbers. These results dictated that the effect of acetone on NPV be 
investigated before any of these compounds could be used as part of a 
formulation. Table 1 presents the results of a test designed to determine 
the effects of acetone on the efficacy of NPV. 
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Table l. Laboratory test results using acetone, water and virus against 
second instar gypsy moth larvae. 

Days Y 
Formulation 11 10 16 20 

NPV in water 43 75 81 

NPV -j n acetone 38 56 69 

NPV in 75%acetone - 25%water 4 11 21 

NPV in 50%acetone - 50%water 25 41 61 

NPV in 10%acetone - 90%water 39 63 76 

Control 0 1 1 

11	 Amount of material used was equ ival ent to 12.8 grams of active material 
in 2 ga11 on s. 

~	 Mortality readings made days after larvae were introduced from foliage 
to artificial diet. 

Tests results indicate that there is little problem in using 10%acetone 
and NPV together for experimental work involving ultraviolet absorbers. 

To develop a standard NPV dose for the comparison of all UV absorbers a 
dose response test was performed. The NPV was sUPP~ied by the Hamden, CT 
Forest Service Laboratory (Air Dried "K", 1.25 x 10 PIBs/gram, LD50-36.19 
mg/ml). This stock material will be used for all future NPV tests. 

Table 2.	 Dosage response of 5 dilutions of virus when sprayed on foliage and 
tested against newly moulted second instar gypsy moth larvae. 

Percent mortality 
Dosage Formulation After 16 days 

12.8 g/a galla In water	 74 
I I 6.4 gla galla	 51 

3.2	 g/2 galla " 36 
1. 6	 g/2 galla II 23 
0.8 9/2 galla " 19 

Check 0 

Mortality figures in Table 2 are an average of eight tests. 
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Based on data collected at the Hamden Laboratory, our final mortality was 
much lower than it should have been. This may have been due to "resistance" 
in the F strain of test insects. To determine if resistance was the 
factor w~Ochallenged 3 strains of gypsy moth with the same NPV concentra
tion as in the previous test. 

Table 3.	 Virus tested against 3 laboratory strains of gypsy moth larvae. 

Percent Mortality 20 days of Diet 
Dosage PA Strain MA Strain NJ (F20) Strain 

12.8 g/2 galla 90 71	 71 

6.4 g/2 galla 62	 76 43 
3.2 g/2 galla 74	 50 35 
1. 6 g/2 ga1/ a 48 42	 38 

0.8 9/2 galla 49 66 21 
Check 0 0 4 

Test results indicate that the laboratory NJ (F~Q) strain and the Ludlow, MA 
strain are more resistant to NPV than the PA st in. 

A test was conducted to determine the difference in mortality when larvae 
exposed to NPV were reared through pupation on foliage versus artificial diet . 

Table 4.	 Results of test insects exposed to virus reared on foliage and 
diet. 

Dosage Reared on Mortal ity after 
16 days 

0.8 g/2 galla Diet 35% 
0.8 g/2 galla Foliage 29% 
Check Diet 1% 
Check Foliage 2% 

To develop a standard exposure time to use when testing UV absorbers, a 
series of tests was conducted using our laboratory ultraviolet light simulator 
with filter. 
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Table 5. Vi rus applications tested against a laboratory ultraviolet source . 

Dosage No UV l! 15 t·1i n. 30 Min. 60 Min. 90 Min. 120 Min . 

Percent mortality after 16 days 

12. 8 g/2 galla 74 53 36 29 17 20 

6.4 f/2 galla 55 22 22 25 10 5 

3.2 g/2 galla 39 22 16 3 1 9 

1.6 g/2 galla 24 12 15 6 12 3 

0. 8 g/2 galla 21 16 9 7 3 5 

Check 

l! Average mortality of 5 inidividual tests after 16 days. 

Based on data in Tables 2 and 5, we selected a Gypchek dosage of 12.8 grams/2 
gallons/acre with an ultraviolet exposure of 60 minutes. This dosage and 
exposure duration of ultraviolet radiation will be used to screen all experi
mental ultraviolet absorbers. To date, 19 experimental compounds have been 
screened to establish their effectiveness against ultraviolet degradation. 
A 25% stock solution was first formulated with each candidate material. In 
most cases this dilution was made with acetone. Materials were then tested 
on oak seedlings, using a 1%, 5%and 10%mix by volume, Gypchek was added 
to each mi x a short time before spraying . Plants were treated in 5 replica
tions, 20 larvae exposed to each treated plant. At the end of 3 days larvae 
were transferred from plants to artificial diet. Mortality readings were 
made on the sixteenth day following transfer to artificial diet. 

Treated plants were held in an environmental chamber at 27°C with 50% relative 
humidity. Plants were exposed to ultraviolet light for 60 minutes. Light 
was provided by one black light blue Westinghouse lamp and one Westinghouse 
sunlamp, mounted 2-3 inches above the treated foliage. Aluminum foil directly 
in back of lights was used to direct the rays onto plants. A Mylar type A 
DuPont polyester filter was used to sc reen out wave lengths below 315 nano
meters. Therefore, treated plants were exposed to a range of 315-400 nano
meters. With each series of treatmen ts, 5 plants treated with virus and 
water only were not exposed to ultrav i olet light. Also, 5 additional plants 
treated with the virus, solvent and absorber at 10%were not treated with 
ultraviolet light. 
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Table 6. Test results with 19 experimental ultraviolet absorbers. 

Material No UV 1/ No. uv ?J 1 %11 5% 11 10% 11 
Percent mortality after 16 days 

CYabsorb-248 77 48 26 18 15 
CYabsorb-1988 - 48 40 47 46 

OS-49 - 77 40 46 62 

GIV-820042 11 15 38 22 11 

GIV-82-2154 71 31 53 19 21 

GIV-Tan-F 42 65 48 71 53 

OU-89 - 10 5 10 9 

OU-91 52 18 20 19 25 

OU-92 - 3 4 1 3 

OU-94 25 12 30 25 14 
OU-96 75 23 9 10 8 
OU-97 - 20 23 22 21 

OU-99 26 18 5 22 13 

OU -1OO - 20 30 31 3 
OU- 101 88 5 18 25 2 
OU-105 19 33 32 35 28 

OU-106 - 55 38 43 37 

OU-107 - 43 31 34 21 

UVINUL-N35 56 28 44 44 36 

l! A mix of virus and water only. 

?J A mix of virus, solvent used for the absorber and the absorber at 10%. 

3/ Actual percent by volume of 20%ultraviolet absorber mix. All exposed 
- to 60 minutes of simulated ultraviolet light in the laboratory. 

Some materials such as OS-49, GIV-Tan F, Cyabsorb1988, OU-106, QU-107 and 
Uvinul N35 show some potential as ultraviolet screening agents. Data indicate 
that a number of UV absorbers may have had adverse effects on the efficacy of 
virus. Poor performance could also be a result of formulation problems 
when using acetone as the solvent. A number of mixes included a combination 
of water and acetone. When all available materials have been screened, work 
will begin with the most promising compounds. These compounds will be 
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extensively tested against the standard registered formulation of virus~ 

in conjunction with emulsifiers and stickers. Weathering characteristics 
will also be examined. A series of tests were conducted using a new 
formulation of the ultraviolet screen~ Pro Tee. 

Table 7. Test results using a new and old formulation of Pro Tec. 

Ratio %Mortality after 21 days 
Pro Tee 

Formulation to Water 30 Min UV I/ No uv .l! 

NPV + Ol d Pro Tec 100 + 1-6 77 76H2O 
1-3 68 82 

NPV + Old Pro Tec 100 (2) + H 1-6 70 782O 
1-3 80 79 

NPV + Old Pro Tec 100 (3) + 1-6 82 73H2O 
1-3 78 79 

NPV + New Pro Tee + 1-6 66 75H2O 
1-3 68 64 

Standard formulation 71 66 
NPV + 34 72H2O 
Check 0 0 

.l! Average of 5 tests. 

All formulations of Pro Tee performed well. The new mix was no more 
effective than the original mix. 
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Project Number: GM 8.1. 2 
Project Titl e: 1978 -and 1979 Small Plot Field Studies Using Dimilin, 

Sevi n, Thuricide and SIR 8514 
Report Period: April 1, 1979 - September 30, 1979 
Report Type: Interim 
Project Leaders: Winfred H. McLane, R. G. Reeves, J. A. Finney 

Because of a heavy wor k load during the preparation of our last report 
(October, 1978 - March 1979) no report was submitted. All work for the 
past year will be covered in this report. 

Introduction: 

Once candidate insecticides have proven to be efficacious in the laboratory 
the more effective ones are tested on small plots under field conditions. 
New formulations and lower rates and dosages of registered are also tested 
on small field plots before going operational. 

The objectives of the work reported for 1978 were; test Oimilin at lower 
dosages and rates of application to establish firm treatment recommendations 
for future regulatory and isolated i nfest at i on appl i cat ions , test Dimilin 
25W in an oil formulation to see how it compares to the water formulation 
and use Sevi n 4-oi1 as a standard. 

Materials and Methods 1978: 

Aerial application tests were conducted with Dimilin and Sevi n 4-oil on 
30 plots, 50 acres each in size. Specific treatments evaluated are listed 
in Table 1. 

Table 1. Summary of 1978 tests with Oimilin and Sevi n 4-oil. 

r~ateria1 Dosage/Rate No. 
Applications 

-
No. Plots 

Dimil in 25W 

" " 

" " 
" " 
" " 

0.0075 lb AI/0 .5 gallA 
0.015 lb AI/0 .5 gallA 

0.015 1b AI/0.25 gallA 

0.010 lb AI/0.25 gallA 
0.03 lb AI/O.25 gallA 

2 

2 

2 

1 
1 

3 
3 

3 

6 

6 

Dimilin 25W wloil 0.0 3 lb AI/O. 25 gallA 6 

Sevin 4-oil 1.0 lb AI/40 az/A 3 

Checks 6 
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Test plots were established in Clinton County, Pennsylvania. The population 
was determined to range from 273 to 4,160 egg masses per acre. Each 50 acre 
pl ot was l ai d out by esta blishing an access ible base corner and plotting 
boundary lines along compass headings. Markers were placed at all four 
corners for aircraft gUldance . Within each plot, 20 prism points were 
establlshed for sampling , pre- and post-spray . Sampling points were located 
on four paral l el lines within the center 10 acres of each plot. Sampling 
points we re simi l arly established in untreated check area s. All applications 
were made when the ma jority of insects we re in the second in star and oak 
foliage was 50-75 percent expanded. 

Materials were mi xed and transferred into the aircraft with conventional 
equipment (mi xing tank, pumps, hoses, mea sur ing devices and necessary safety 
equipment). Mixing and spray equipment was thoroughly cleaned between each 
treatment to avoid adulteration. 

Treatments were made with a Cessna Ag Truck aircraft equipped with a 
~ydraulic driven impeller pump and a conventional spray system. The aircraft 
dispersed the material in 60 foot swaths at 120 mph approximately 30 feet 
abOve tree tops . In plots receiving double application, treatments were made 
7 days apart , Details of the formulation and application paramet er s are 
summar ized in Table 2. 
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Table 2. Application Data for 1978 Aerial Application. 

No. Ai r Swath Size 
Dosage Formulation Nozzle Type Nozzl es Speed Width Droplet Temp. 

0.0075 lb AI/0 .5 g/A Dimil in 25W 8004 flat fan 18 120 mph 60' 150 - 300\1 80°F 
0.015 lb AI/0.5 g/A Dimilin 25W 8004 flat fan 18 120 mph 60' 150 - 300)1 80°F 
0.015 lb AI/0.25 g/A Di mil in 25vJ 8002 flat fan 18 120 mph 60' 150 - 250)1 85°F 
0.01 1b AI/0.25 g/A Dimil i n 25 ~1 8002 f1 at fan 18 120 mph 60' 150 - 250)1 80°F 

0.03 1b AI/0.25 g/A Dimil in 25W 8002 f1 at fan 18 120 mph 60' 150 - 250)1 85°F 

0.03 1b AI/0.25 g/A Dimil in 25~~ 

with 50% HfO 
8002 flat fan 15 120 mph 60' 100 - 225)1 75°F 

+ 50% Savo 
oil 

I 
--' 

1.0 1b AI/40 oz/A Sevin 4-oi1 8003 flat fan 15 120 mph 60' 150 - 250)1 55°F 

Nozzles were pointed 90° to slip stream in all treatments. 
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In plots recelvlng two applications of Dimilin, 10 oak trees at each prism 
point were banded with burlap. Larval counts were conducted under burlaps 
three times following treatment. 

Table 3.	 Average number of larvae counted under burlap bands in plots 
treated with 2 applications of Dimilin. Average of 200 burlaps 
in each of 3 plots. 

Number of Live Larvae 

Plot No. Dosage 15 days II 20 days 25 days 

1 - 3 0.015 lb AI/0.5 g/A 28.8 2.5 0 

4 - 6 0.015 lb AI/qt/A 31. 6 ". '  0 

19, 21 , 24 0.0075 lb AI/0.5 g/A .7 .3 0 

27 - 28 Check 79.5 108.5 .75 ?J 

II Number of days following second treatment. 

~ Decline mainly due to virus mortality in late instar larvae. 

It was originally planned to make a defoliation survey in each plot, however, 
defoliation was light and not distinguishable between pre and post treatments. 
Therefore, defoliation estimates were not made. However, egg mass counts 
were conducted at each prism point location in all treatment and control 
plots. Those results are summarized in Table 4. 
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Table 4.	 Pre- and post-spray egg mass counts in Dimi1in and Sevin spray 
plots, 1978, 

Pre- Pos t- Percent
Plot s ~'ateri a1 Dosage Spray Spray Reduction 

1- 2- 3 D'1m1'1'1n -1/ 0. 015 1b AI/ O.5 g/A 1509 ?J 0. 66 99. 06 

4-5- 6 Di mi lin 0.0 15 l b AI / qt/A 851 0 100 

19-21-24 Dimilin 0.0075 l b AI/O . 5 g/ A 796 0 100 

7-8-10 Dimil i n 0. 03 1b AI/O,t/A 722 0 100 

11-1 2-1 3 + Oil 

31 -32-33 Dimi1 in 0.03 lb AI/qt/A 961 0.1 99.09 

34-35-36 

37- 38- 39 Dimil in 0, 01 1b AI/o.t/A 754 1 99 .97 

42-43-44 

15-16-20 Sevi n 4-0il 1. 0 l b AI/40 oz/A 799 1. 33 99 .94 

+ Kerosene 

14-23-27 Check 

28 -40-41 406 13 96.8 

l! Un l ess otherwi se stated all Dimilin was mi xed in wat er . 

£/ Egg masses/ acre. 

Concl us i ons : 

A general population collapse occurred in all study plots. Heavy virus 
mor t al i t y occurred in al l plo ts when l arvae were i n the l ate in sta r s. 
Therefore, it is not possible to base the effectiveness of various Di mil in 
Sevi n 4-oil treatment on pre- and post-s pray egg mas s counts. Although 
post spray egg mass cou nt s were somewhat hi gher in check plot s, no si gnif i 
cant differences occurred. 
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Because heavy virus mortality occurred during the late instars, all 
evaluations will be based on the f i r st two larval counts. It is, therefore , 
impossible to evaluate treatment plots where burlaps were not used. Howeve r , 
general observations indicated that efficacy was similar when .03 1b Dimi1 i n 
was formulated in water or Savol oil applied at 1 qt/A. Dimi1in also 
performed well when applied at 0.01 1b/A in 1 qt. water. 

Based on larval counts we can conclude that Dimi1in gave some degree of 
control when applied in two appl ications of 0.5 9a1. each at 0.0075 1b 
AI/A. Similar results were obtained when 0.015 1b Dimi1in was applied in 
double applications of 1 pt or 2 qt. Based on larval counts above, we are 
unable to recommend the use of 0.0075 or 0.015 1b of Dimi1in per acre. 

1979 Field Tests: 

With the use of chemical pesticides becoming increasingly restricted, it 
is important that acceptable alternative materials be developed. Agents 
such as Bacillus thuringiensis (Bt) have been registered for gypsy moth 
control for a number of years but have rarely been used, mainly because of 
inconsistent results rendered. 

During 1979, fifteen 50 acre plots were treated with Thuricide 168 and 
Thuricide 24B. An early treatment with Dimi1in was made on three 50 acre 
plots and SIR 8514, an experimental growth regulator was also tested on 
3 plots. 

~1ateria1s and r1ethods 1979: 

The test materials were supplied by Sandoz, Inc. and Mobay Chemical ComDany. 
Thuricide was delivered to the mixing site in 55 gallon drums. SIR 8514 , 
an experimental growth regulator from Mobay was delivered as a wettable 
powder. Details of the experimental program are summarized in Table 1. 
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Table 1. Summary of 1979 field tests with Thuricide, Dimilin and SIR 8514. 

~·1ateri a1 Dosage 
No o 
Appl , Date Plot No. 

Pre spray 
egg m3.sses/A 

Dimilin 25W 0.03 lb AI/A II 1 5/3 1-3 143 

Thuricide 168 8 BIU/A ?J 2 5/15-5/31 15-17 63 

Thuricide 16B 8 BIU/A ~j 2 5/15-5/31 12,22,23 27 
4 

Thuricide 24B 8 BIU/A ].I 2 5/17-5/31 8,20,21 80 

Thuricide 24B 8 BIU/A ].I 2 5/18-5/38 7,9,13 33 
No t Centri fuged 

Thuricide 16B 8 BIU/A ].I 1 11 5/27 10,11,19 23 

SIR 8514 0.03 lb AI/A ?J 1 5/20 4-6 173 

Checks - - - 14,18 
24,27 68 

1/ Treatment made when 50 percent of egg masses had hatched out.
 

~/ Applied in 0.5 gal/A.
 

].I Applied in 0.75 gal/A.
 

i/ Application was to be two applications on 4th instar larvae.
 

Test plots were established near W. Milford, NJ in Passaic County. All
 
spray plots and checks were located within bounds of the "Newark Watershed
 
Conservat i on and Development Corporation". This met with the approval of
 
the Watershed Commission and the City of Newark.
 

All spray plots were 50 acres in size and adjacent plots were separated by
 
at least 500 feet. Within the central 10 acres of each plot, a rectangular
 
grid of 20 equidistant prism points was constructed for the purpose of egg
 
mass, larval and pupal sampling procedures. At time of treatment each corner
 
of the spray plot was marked for navigational assistance by a helium filled
 
yellow balloon.
 

Figure 1. Standard 50 square acre spray plot layout.
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Application: 

Mixing and aircraft operations were conducted out of Greenwood Lake Airport, 
West Milford, NJ. The application schedul e was designed so that the first 
application of Thuricide and the one application of SIR 8514 would be 
applied when the majority of larvae were in the second instar. The second 
application of Thur i ci de was to be made 10 days following the first. 
Because of weather and aircraft scheduling, our second application of 
Thuricide was not applied until 12-1 8 days following the first treatment. 

The early Dimilin application was scheduled to determine the effects of a 
treatment when egg masses were 50 percent hatched and no foliage present . 
Tests during 1974 indicated that Dimilin could be effective against gypsy 
moth larvae when sprayed prior to foliage development. 

Materials were mixed and transferred into the aircraft with conventional 
equipment (mi xing tank, pu~ps, hoses, measuring devices and necessary 
safety equipment). All mi xing and spraying equipment was thoroughly cleaned 
between each treatment to avoid adulteration. 

All spray plots were treated with a Cessna Ag Truck aircraft except for 
the second application of Thuricide. Due to aircraft scheduling, a helicopter 
was contracted to make the second application of Thuricide. Application data 
are summarized in Table 2. 
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Table 2. Application data for 1979 aerial treatments. 

Material Dosage Nozzle 
No. 
Nozzle 

Air 
Speed 

Swath 
Width Temp . 

SIR 8514 
Dimilin 
Thuricide 16B 

Thuricide 16B 
" 
8 BIU/A Y 

0.03 lb AliA 11 
0.03 lb AliA 11 
8 BIU/A 11 

8004 
8004 
8004 

8004 

8006 

18 
18 

24 

8 

18 

120 
120 

120 

30 

120 

60'90°F 
60'60°F 
60 I gOOF 

80'80°F 

601 90°F 

Thuri ci de 24B 
" 
8 BIU/A Y 

8006 

8006 

8 

18 
50 

120 

80'79°F 

60 '67°F 

Centrifuged 

Thuricide 24B 
" 
8 BIU/A Y 

8004 

8006 

8 

18 

50 

120 

80'76°F 

60' 50°F 

Not centri fuged 

Thuricide 16B 
" 
8 BIU/A Y 
(4th instar) 

8004 

8006 

8 

18 

50 

120 

80 '76°F 

601 44°F 

l! Applied in 0.5 gal.
 

Y Applied in 0.75 gal.
 

At each prism point a total of 10 oak trees were banded with burlap bands to
 
evaluate larval mortality. Results are summarized in Table 3.
 

Table 3. Larval counts in treated and check plots.
 

Days after
 
Materi a1 Dosage Treatment No. Larvae l!
 

SIR 8514 0.03 lb AliA ?J 33 862 

Dimil in 0.03 lb AliA Y 42 2,455 

Thuricide 16B 8 BIU/A 1I 26 2,180 

Thuricide 16B 8 BIU/A Y 34 1 ,072 

Thuricide 24B 
centrifuged 8 BIU/A l! 20 2,581 

Thuricide 24B 
not centrifuged 8 BIU/A 1I 28 2,413 

Thuricide 16B 8 BlU/A 1I Y 33 1 ,126 

Checks 3,908 
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1/ Average of 3 plots each treatment and 200 burlaps per plot, 10 at each
 
- prism point. Control average of 6 plots.
 

~ Applied in 0.5 qal.
 
2/ Applied in 0.75 gal.
 

1) Three plots received one application against 3rd and 4th instar larvae.
 

Conclusions:
 

Although final evaluation of the effectiveness of each treatment will be
 
determined from fall egg mass counts, large numbers of healthy larvae under
 
burlap bands 4 to 5 weeks following treatment is not a good sign. Based
 
on the number of larvae present in the Dimilin plots followinq treatment,
 
we would have to say that this treatment was not effective. In the SIR 8514
 
plots there was more larval activity than expected following treatment.
 

A final report will be published in the October 1, 1979 - March 31, 1980
 
laboratory report.
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Project Number: 
Project Title: 

GM 8.1.3 
Laboratory Sc
Gypsy ~loth 

reening of C ~ n d i d a t e Pesticides Against the 

Report Period: April 1, 1979 - September 30, 1979 
Report Type: 
Project Leaders: 

Interim 
W. H. McLane, J. A. Finney 

This work was not reported in the Laboratory Report of October 1, 1978 
March 31, 1979. 

The objective of this laboratory screening project was to collect and 
evaluate mortality data using experimental and registered compounds 
potentially useful against the gypsy moth . Suitable materials were 
selected for field evaluation based on results of this project. Unless 
otherwise states, the following tests were conducted by standard techniques, 
using oak seedlings and 2nd instar larvae . 

Several tests were conducted to compare Orthene ~ 75S with a new 98% 
material. In the future, Chevron plans to produce only 98%material in 
order to avoid inert ingredients that settle out rapidly. 

Table 1.	 Mortality of second instar gypsy moth larvae when challenged with 
Orthen~ 75S and Orthene ~ 98. 

Dosage Rain Percent Mortality after 3 days 
755 98% 

1. 0 1bs AI/ac 
1.0 lbs AI/ac 
1. 0 1bs AI/ac 
1.0 lbs AI/ac 

1" 
2" 
3" 

100 
59 
44 
54 

100 
79 
42 
43 

0.5 lbs AI/ac 
O.S lbs AI/ac 
0.5 lbs AI/ac 
0.5 lbs AI/ac 

1" 
211 

3" 

99 
59 
41 
32 

100 
26 
19 
2 

0.25 lbs AI/ac 99 97 
0.25 lbs AI/ac 
0.25 lbs AI/ac 
0.25 lbs AI/ac 

1" 
')"z, 

3" 

25 
17 
28 

11 
21 
1 

0.125 lbs AI/ac 
0.125 lbs AI/ac 
0.125 lbs AI/ac 
0.125 1bs AI/ac 

," 
! 

2" 
3" 

99 
13 

4 
4 

95 
3 
r , 
L 

3 
Control 0 a 
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All applications were made at the rate of 1 gallon per acre. 

The data indicate little difference in activity between the two formulations. 
The 98% technical material mixed very well in water. However, when exposed 
to rainfall, the active material of both formulations was lost. Consequently, 
tests were conducted using a number of stickers with each formulation . 

Table 2.	 Mortality of 2nd instar gypsy moth larvae when chal l enged with 
Orthene 75S and Orthene 98 with the addition of selected stic kers. 

Dosage Sticker Rain Percent Mortality after 4 days 
75S 98% 

0.5 lbs AI/ac NuFilm 17 2" 95 98 
0.5 lbs AI/ac Chevron 2" 47 11 
0.5 lbs AI/ac Rhople x 2" 39 20 
0.5 1bs AI/ac Plyac 2" 28 69 

0.25 lbs AI/ac NuFilm 17 211 34 87 
0.25 1bs AI/ac Chevron 2" 40 9 
0.25 lbs AI/ac 
0.25 1bs AI/ac 

Rhoplex 
Plyac 

2" 
2" 

5 
20 

9 
50 

Control 0 0 

All applications were made at the rate of 1 gallon per acre.
 

The concentration of sticker was 3 percent in all tests.
 

A series of tests were conducted with DPX-6099, a new experimental material
 
from DuPont.
 

Table 3. Standard tests comparing DPX-6099 with Lannate ~ L.
 

Dosage Rain Mortality after 4 days 
DPX-6099 Lannate L 

2.0 lbs AI/ac 
2.0 lbs AI/ac 211 

100 
97 

100 
88 

1.0 1bs AI/ac 
1.0 1bs AI/ac 211 

100 
99 

100 
93 

0.5 lbs AI/ac 
0.5 lbs AI/ac 211 

98 
93 

100 
93 
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Table 3. (Cont'd) 

Dosage Rain Mortality after 4 days 
DPX-6099 Lannate L 

0.25 1bs AI/ac 
0.25 1bs AI/ac 2" 

94 
84 

100 
34 

0.125 1bs Pd/ac 
0.125 1bs AI/ac 2" 

98 
98 

99 
33 

0.062 1bs AI/ac 
0.062 1bs AI/ac 2" 

99 
89 

99 
9 

Control 0 0 

All applications were made at 1 gallon per acre. 

Dimi1in that was stored in the trailer at ambient temperatures 
was bioassayed. This material was used in the 1979 field spray 

for one year 
program. 

Table 4. Bioassay of stored Dimilin. 

Dosage Mortality after 7 days 
Trailer Sample Lab. Sample 

0.03 lbs AI/ac 
0.003 lbs AI/ac 

99 
95 

99 
96 

0.0004 lbs AI/ac 68 60 
0.00006 lbs AI/ac o 1 

Control o o 
All applications were made at 1 gallon per acre.
 

Cidia1 was tested at various dosages and weathered with and without a sticker .
 

Table 5. Test results using Cidia1 against 2nd instar gypsy moth larvae.
 

Dosage Sti cker Rain Mortality 
after 6 days 

1.0 1bs AI/ac 100 
1.0 1bs AI/ac 1" 100 
1.0 1bs AI/ac Chevron 3% 1" 92 

0.5 1bs AI/ac 100 
0.5 1bs AI/ac 1" 100 
0.5 1bs AI/ac Chevron 1" 67 
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Table 5. (Cont'd) 

Dosage Sticker Rain	 Mortal ity 
after 6 days 

0.25 1bs AI/ac - -	 100 
0.25 1bs AI/ac -	 1" 94 
0.25 1bs AI/ac Chevron 3% 1" 36 

0.125 1bs AI/ac - -	 100 
0.125 lbs AI/ac -	 1" 30 
0.125 lbs AI/ac Chevron 3% 1" 37 

0.062 1bs AI/ac - -	 100 
0.062 1bs AI/ac -	 1" 1 

111 0.062 lbs AI/ac Chevron 3%	 9 

Control	 - - 0 

All applications were made at 1 gallon per acre. 

Table 6. Test results with Idinfos. 

Dosage Sticker Ra in	 r~orta 1; ty 
after 5 days 

1.0 1bs AI/ac - -	 100 
1.0 1bs AI/ac -	 1" 10 
1. a 1bs AI/ac -	 3" 46 
1.0 1bs AI/ac Chevron 3% 1" 69 

0.5 1bs AI/ac - -	 100 
0.5 1bs AI/ac -	 1" 16 
0.5 1bs AI/ac -	 3" 21 
0.5 1bs AI/ac Chevron 3% 1" ·50 

0.25 1bs AI/ac -	 - 78 
0.25 lbs AI/ac -	 1" 6 
0.25 1bs AI/ac -	 3" 19 
0.25 lbs AI/ac Chevron 3% 1" 28 

0.125 1bs AI/ac -	 - 75 
0.125 1bs AI/ac -	 1" 1 
0.125 lbs AI/ac -	 3" 7 
0.125 lbs AI/ac Chevron 3% 1" 12 
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Table 6. (Cont'd) 

Dosage Sticker Rain Mortality 
after 5 days 

0.062 lbs AI/ac 
0.062 lbs AI/ac 1" 

54 
o 

0.062 lbs 
0.062 lbs 

AI/ac 
AI/ac Chevron 3% 

3" 
1" 

o 
2 

Control o 

All applications were made at 1 gallon per acre.
 

Efficacy tests were conducted using Imidan and a number of stickers.
 

Table 7. Imidan tested with various stickers.
 

Dosage Sti cker Ra i n Marta 1ity after 
6 days 

1. 0 1bs AI/ac Rhoplex B15 
1.0 l bs AI/ac Rhoplex 815 

1.0 -Ibs AI/ac Acrylocoat 
1.0 1bs AI/ac Acrylocoat 

1.0 1bs AI/ac Rhoplex B60A 
1. 0 1bs AI/ac Rhoplex AC33 

0.5 1bs AI/ac Rhoplex B15 
0.5 lbs AI/ac Rhoplex B15 

0.5 1bs AI/ac Acrylocoat 
0.5 1bs AI/ac Acrylocoat 

0.5 l bs AI/ac Rhoplex B60A 
0.5 l bs AI/ac Rhoplex AC33 

Control 

2" 
3" 

2" 
3" 

2" 
2" 

2" 
3" 

2" 
3" 

2" 
211 

100 
98 

100 
99 

95 
84 

100 
98 

100 
99 

97 
93 

0 

All applications were made at 1 gallon per acre. 

All st i cker s were applied at 3 percent. 
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Test s were conducted with Sumithion and several stickers. 

Tabl e 8. Sumithion tested with various stickers. 

Dosage Sticker Ra in	 Mortality 
after 6 days 

1. 0 lbs AI/ac Rhoplex B-15 2" 99 
3111. 0 1bs AI/ ac Rhoplex B-15	 100 

211 1. 0 1bs AI/ac Acrylocoat	 100 
1. 0 1bs AI/ac Acrylocoat 3'1 99 

2111.0 1bs AI/ac Rhoplex B60A	 99 
1.0 1bs AI / ac Rhoplex AC33 2" 98 

0. 5 lbs AI/ac Rhoplex B-15 2"	 100 
0. 5 lbs AI/ac Rhoplex B-15 3"	 100 

0. 5 lbs AI/ac Acrylocoat 2"	 100 
3110.5 lbs AI/ac Acrylocoat	 100 

0.5 lbs AI/ac Rhoplex B60A 2" 99 
0. 5 lbs AI/ac Rhoplex AC33 2" 99 

Control - - 0 

All applications were made at 1 gallon per acre.
 

Table 9. Test results with MV-716 against gypsy moth larvae.
 

Mortal ity
Dosage	 after 14 days 

2.0 lbs AI/ac 0 
1.0 1bs AI/ac 1 
0.5 lbs AI/ac 1 

0.25 lbs AI/ac 2 
0.12 lbs AI/ac 0 
Control 0 

All applications were made at 1 gallon per acre. 
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A limited test was conducted to establish the residual activity of Dylox 
1.5 oil, Orthene 755 and Dimilin 25W. Fifty plants were sprayed with each 
material, using the standard registered dosage to control gypsy moth larvae , 
The plants were then held in a test chamber at 27 0C. Average relative 
humidity was 55 percent. Each week 5 plants were exposed to 2nd instar 
larvae and mortality was recorded. 

Table 10.	 Effects of aging plants treated with Dimilin, Orthene and Dylox 
on efficacy against 2nd instar gypsy moth larvae. 

l/Percent mortality of 2nd instar 
Material wk - 2 wk 3 wk 4 wk 5 wk 

Orthene 755	 96 100 100 97 100 
1. a 1bs AI/0.5 g/ac 

Dylox 1.5 oil 100 75 96 71 100 
1.0 lbs AI/5.3 qt/ac 

Dimilin 25W 94 100 84 90 100 
0.03 lbs AI/gal/ac 

Weeks after plants were sprayed and larvae introduced onto plants. Newl! 
larvae were introduced each week. 

Tables 11 through 26 give data from other experiments conducted during the
 
year.
 

Table 11. Tests with DPX-6099 at low dosages compared to Lannate L.
 

Dosage Rain Percent Mortality l! 
1 day 2 days 6 days 

0.125 lb DPX-6099	 93 99 100 
0.125 lb DPX-6099 2"	 78 94 100 

0.125 lb Lannate	 100 
0.125 lb Lannate 2"	 14 22 72 

0,06 lbs AI/ac	 85 98 100 
0.06 lbs AI/ac 1/ 2"	 88 95 100 
0.06 lbs AI/ac 1/	 76 93 100 
0.06 lbs AI/ac - 2"	 3 5 9 

0.03 1bs AI/ac	 90 94 100 
0.03 lbs AI/ac 1/ 2"	 45 80 95 
0.03 lbs AI/ac 1/	 47 73 97 

"l0.03 1bs AI/ac - 2"	 a 2 .J 
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- i. (Cont I d) 

Percent Morta1i tyll 
Rain 1 day 2 days 6 days 

s AI/ ac - 54 8D 100 
s AI/ ac 1/ 2" 25 38 85 
s AI/ ac T/ - 35 46 92 
s AI/ac - 2" 0 0 0 

0 0 0 

ays after treatment , 

30pl icat i ons were made at 1 gallon per acre . 
__.e 12. Test results with DPX 47'0 tested against 2nd instar larvae. 

Percent Mortality ~ 
Rain 24 hrs 72 hrs 168 hrs 

AI/ac - 62 99 100
 
.5 l bs AI/ac 2" 44 95 99
 
. ; 25 l bs AI/ac - 44 98 100
 
. 125 lbs AI/ac 2" 34 74 91
 
. v62 l bs AI/ac - 67 98 100
 
.062 lbs AI/ac 2" 24 66 95
 
. 031 2 lbs AI/ac - 49 94 100
 
.0312 lbs AI/ac 2" 27 53 86
 
. 015 lbs AI/ac - 30 70 97 

J . 01 5 lbs AI/ac 2" 6 34 83 
. 0075 lbs AI/ac - 32 81 99
 
. 0075 lbs AI/ac 2" 0 5 33
 
ont rol - o a a
 

1/ Rainfall applied in the laboratory. 

~ Number of hours after larvae were introduced onto treated foliage. 

Al l applications were made atl gallon per acre. 
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Table 13. Test results using two formulations of DPX-4710 against 2nd 
instar gypsy moth larvae. 

Percent Mort al i t y ~/ 
l="o rmul at i on Dosage Rain 1/ 24 Hrs 72 Hrs 168 Hrs 

DPX -471 0 2EC 
DPX  4710 2EC 

0.5 l bs AI/ac 
0.5 1bs AI/ac 2" 

60 
37 

96 
85 

99 
99 

DP X- 471 0 2EC 0.5 lbs AI/ac 41 92 100 
DPX-4 710 2EC 0.5 lbs AI/ac 2" 23 77 100 

DP X- 471 0 2EC 
DP X- 471 0 2EC 

0. 12 1bs AI/ac 
0.12 1bs AI/ac 2" 

36 
34 

87 
74 

99 
95 

DPX-4710 2EC 
DPX-4710 2EC 

O. 12 1bs AI/ac 
O. 12 1bs AI/ ac 2" 

23 
20 

88 
83 

98 
100 

. 
DP X- 4710 2EC 0.06 1bs AI/ac 16 72 98 
DPX-471 0 2EC 0.06 1bs AI/ac 2" 11 48 92 
DPX-4710 2EC 0.06 1bs AI/ac 19 91 98 
DPX- 471 0 2EC 0.06 lbs AI/ac 4 51 94 

DPX  4710 2EC 0.03 lbs AI/ac 30 62 98 
DPX-471 0 2EC 0.03 1bs AI/ac 2" 2 25 79 
DPX-471 0 2ECS 0.03 1bs AI/ac 22 73 96 
DPX-4710 2ECS 0.03 lbs AI/ac 2" 5 24 79 

DPX-4710 2EC 
DPX-471 0 2EC 
DP X-4710 2ECS 
DP X-4710 2ECS 

0.015 lbs AI/ac 
0.015 lbs AI/ac 
0.015 lbs AI/ac 
0.015 lbs AI/ac 

2" 
0 
2" 

13 
1 
6 
2 

41 
21 
49 
16 

94 
75 
92 
65 

DPX-4710 2EC 0.007 lbs AI/ac 6 20 84 
DPX-4710 2EC 0.007 lbs AI/ac 2" 4 6 17 
DPX-4710 2ECS 0.007 lbs AI/ac 7 34 92 
DPX-471 0 2ECS 0.007 lbs AI/ac 2" 2 4 16 

Control o o o 

11 Treated plants exposed to rainfall In the laboratory 2 hours after treatment. 

~ Hours following introduction of test i nsect s to treated plants. 

All appl ications were made at 1 gallon per acre. 

A ser ie s of tests were conducted to establis h sub-lethal dosages of Oi milin 
25W agai nst 2nd i nst ar gypsy moth larvae . The standard seedl i ng test procedure 
wa s used i n all tests . After 4 days of exposure to treat ed plants in sects 
were t ransfer red to artificial diet and reared through to pupat i on. At t i me 
of transfer nearly all treated foliage was consumed. 
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Test results using Dimilin 25W to determine a sub-lethal dosage 
against 2nd instar gypsy moth larvae. 

Percent Mortality
 

Pupae II 5 Days ~ 10 Days ~ 20 Days £!
 

~s AI/ ac 77 100 

s AI/ ac 80 100 
_s AI/ ac 65 96 99 

: 5 AI/ ac 59 89 99 

s AI/ ac 5 24 56 94 

s AI/ ac 1 11 30 98 

s AI/ ac 39 a 2 55 

s AI/ ac 41 o a 55 

s AI/ ac 83 a a a 
s AI/ac 87 a o a 

bs AI/ac 88 a a a 
l bs AI/ac 90 a o a 
l bs AI/ac 79 a o o 
rol 87 o o o 

Percent of healthy pupae from an exposure of 100 test insects (2nd instar) 

_ Days following introduction of test insects to treated plants.
 

- -1 applications were made at 1 gallon per acre.
 

-abl e 15. Test results using experimental insecticide MV-770.
 

Percent ~1orta 1i tyY 
sage Rain II 2 Days 4- Days 

1. 0 lbs AI/ac 
1. 0 lbs AI/ac 

-
3" 

100 
- 86 

0. 5 lbs AI/ac 
0. 5 lbs AI/ac 

-
3" 

100 
- 78 

0. 25 lbs AI/ac 
0. 25 lbs AI/ac 

-
3" 

100 
- 72 
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_s: resul t s using citrus oil as a carrier for Orthene. 

Ratio 
Oil to water 1 Day 

Percent Mortality l! 
2 Days 3 Days 

- 1 97 97 98 

ac 
ac 

1-1 
1-1 

96 
88 

100 
95 100 

ac I - 1 85 97 99 

ac 1-1 74 91 100 

a a a 

~ =t e r the introduction of gypsy moth larvae to treated foliage. 

""ations were made at 1 gallon per acre. 

-est results using the experimental insecticide MV-770 against 
2nd in5tar gypsy moth larvae. 

Percent Mortality l! 
Rain 2 Days 4 Days 

",, 5 

",,5 

.Js .., 
~-

- l ac 
l ac 3" 

I/ac 
I/ ac 3"
 

I/ ac 
311 I/ ac 

5 Al / ac 
5 AI / ac 3" 

Al Zac 
AI/ ac 3" 

100 
86 

100 
78 

100 
72 

96 
-
87 

-

a 

99 
35 

100 
8 

a 

Jays after the introduction of gypsy moth larvae to treated foliage. 

~~pl i c a t i o n s were made at 1 gallon per acre. 
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Table 19. Test results using Rhodamine B dye in three insecticide formu
lations. 

Percent Mortality 11 
r~ateri a1 Dosage 4 Days 5 Days 7 Days 17 Days 

Thuriciae 16B 
No Rhodamine-B 

Thuricide 16B 
Rnodamine-B 

Dimil i n 25W 
No Rhodamine-B 

Dimilin 25W 
Rhoda.mine-B 
NPV 
No Rhodamine-B 

NPV 
Rhodamine-B 
Cont ro 

8 BIU AI/ac 97 99 

8 BlU AI/ac 99 100 

0.015 lbs AI/ac 100 

0.015 lbs AI/ac 

lxl012 PIBs/ml 

lxl012 PIBs/ml 

94 

79 

77 

o o a a 

11 Days after the introduction of gypSY moth larvae to treated foliage. 

Applications of Dimi1in and Thuricide made at 0.5 gallons per acre. 

Table 20.	 Test results using experimental material GCP 3937 against gypsy moth 
1arvae. 

Percent Mortality 11 
Dosage Rain 2 Days 6 Days 

1. 0 1bs AI/ac	 67 100 
1111. 0 lbs AI/ac	 8 18 
3111. 0 1bs AI/ac	 6 9 

0.5 lbs AI/ac	 21 99 
1110. 5 lbs AI/ac	 2 10 
3110.5 lbs AI/ac	 1 3 

0.25 lbs AI/ac	 15 90 
1110. 25 1bs AI/ac	 1 5 
3110. 25 lbs AI/ac	 0 0 

0.125 1bs AI/ac	 5 98 
0. 06 lbs AI/ac	 15 29 
0. 03 l bs AT/ac	 '2 18 
0. 01 1bs AI/ac	 0 3 
0. 007 lbs AI/ac 1 6 
Control 0 0 

l! Days after the introduction of gypsy moth larvae to treated foliage~ 

Al l appli cat ions were made at 1 gallon per acre . 
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Table 21. Test results using experimental insecticide GCP 6788 against 2nd 
instar gypsy moth larvae. 

Percent Mortality ~ 
Dosage Rain Sticker 7 Days 10 Days 

0.06 lbs AI/ac 1/
0.06 lbs AI/ac 
0.06 lbs AI/ac 1" 
0.06 lbs AI/ac 3" 
0.06 lbs AI/ac 3" 
0.06 lbs AI/ac 3" 

0.03 lbs AI/ac 
0.03 lbs AI/ac 
0.03 lbs AI/ac 1" 
0.03 1bs AI/ac 3" 

311 0.03 lbs AI/ac 
0.03 1bs AI/ac 3" 

0.015 lbs AI/ac 
0.015 lbs AI/ac 
0.015 lbs AI/ac 1" 
0.015 lbs AI/ac 3" 
0.015 lbs AI/ac 3" 
0.015 lbs AI/ac 3" 

Control 

3% Chevron 
3% NuFilm 17 

3% Chevron 
3% NuFilm 17 

3% Chevron 
3% NuFilm 17 

93 
100 
26 

3 
94 
94 

80 
93 

6 
2 

79 
93 

64 
97 
o 
o 

52 
76 

o 

96 

97 
98 

90 
100 

89 
96 

70 
100 

73 
85 

o 

1I Treatment of Dimilin 25W for standard.
 

~ Days after the introduction of gypsy moth larvae to treated foliage.
 

All applications made at 1 gallon per acre.
 

Table 22. Test results using experimental insecticide GCP 7106 against 2nd
 
instar gypsy ~oth larvae. 

Material Dosage 
Percent ~Iortal ity 1I 

6 Days 8 Days 

GCP 71 06 25~~ 

Dimil in 25W 
0.06 lbs AI/ac 
0.06 lbs AI/ac 

85 
96 

100 
100 

GCP 7106 25W 
Dimilin 25W 
GCP 7106 25W 
Dimilin 25W 

0.03 lbs AI/ac 
0.03 lbs AI/ac 
0.01 lbs AI/ac 
0.01 1bs AI/ac 

64 
88 

33 
87 

73 
100 
43 

100 
GCP 7106 25W 
Dirnilin 25W 

0.0078 1bs AI/ac 
0.0078 lbs AI/ac 

13 
81 

15 
100 
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Table 22. (Cont'd) 

Percent Mortal ity 1I 
Material Dosage 6 Days 8 Days 

GCP 71 06 25W 0.0039 lbs AI/ac o 3
 
Cimilin 25W 0.0039 lb s AI/ac 80 99
 
Control a o 

1I Days after the introduction of gypsy moth larvae to treated foliage. 

All applications made at 1 gallon per acre . 

Table 23. Test results using Cidial E4 against 2nd instar gypsy moth larvae . 

Percent Mortality 1I 
Formulation Dosage 3 Days 4 Days 

E4 1.0 lbs AI/ac 100 
Tech. 1.0 1bs AI/ac 100 

E4 0.5 lbs AI/ac 96 99 
Tech. 0.5 1bs AI/ac 99 100 

E4 0.25 lbs AI/ac 98 99 
Tech. 0.25 lbs AI/ac 93 100 

E4 0.12 1bs AI/ac 100 
Tech. 0.12 1bs AI/ac 93 99 

E4 0.06 lbs AI/ac 83 95 
Tech. 0.06 lbs AI/ac 56 80 

Control 0 0 

1I Days after the introduction of gypsy moth J arvae to treated fol i age. O

All applications made at 1 gallon per acre. 
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Table 24.	 Test results using experimental insecticide R-52858 against gypsy 
moth larvae. 

Percent Mortality l/ 
Dosage Rain 1 Day 3 Days 4 Days 

1. 0 1bs AI/ac -	 90 100 
1. 0 1bs AI/ac 3"	 84 96 100 

0.5 lbs AI/ac -	 79 100 
0.5 l bs AI/ac 3" 82 97	 99 

0.25 1bs AI/ac -	 83 99 100 
0.25 lbs AI/ac 3"	 63 95 96 

0.12 1bs AI/ac -	 44 97 100 
0.12 1bs AI/ac 3"	 24 56 81 

0.06 1bs AI/ac -	 31 91 97 
0.06 1bs AI/ac 3"	 5 13 13 

Control -	 5 6 6 

1/ Days after the introduction of gypsy moth larvae to treated foliage. 

All applications made at 1 gallon per acre. 

When it was established that 10,000 acres of forest in Pennsylvania would be 
treated with Thuricide 16B, tests were started to determine the necessary' 
rate of application. Weathering tests were also conducted with this material 
in conjunction with several stickers (Table 25). 

Table 25.	 Laboratory tests using Thuricide 16B against gypsy moth larvae. 

Percent Mortality 
Dosage- Rat e Rain Sticker 4 Days 8 Days 10 Days 

8 BI U AI/2g/a 1/ 
8 BIU AI/ 2g/a 

.. 
2" 

-
-

36 
0 

98 
18 

100 
22 

8 BIU 
8 BIU 

AI/g/a l/ 
AI/g/a 

-
2" 

-
-

35 
0 

90 
5 

100 
5 

8 BIU 
8 BIU 

AI/g/a 
AI/g/a 

-
2" 

3% RA 
3% RA 

1645 
1645 

21 
2 

83 
8 

95 
11 

8 BIU 
8 BIU 

AI/g/a 
AI/g/a 

-
211 

3% NuFilm 
3% NuFilm 

40 
0 

87 
1 

96 
1 

8 BIU AI/g/a 
8 BI U AI/g/a 

-
2" 

3% Bond 
3% Bond 

36 
0 

85 
5 

92 
9 
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T;;;ble 25 . (Cont'd) 

Percent Mortality 
Dosaqe-Rate Rain Sticker 4 Days 8 Days 10 Days 

8 BIU/g/a ?J 2" 5% NuFil m 0 9 9 
8 BIU/ g/ a 2" 5% Bond 16 74 86 
8 BIU/g/a 2" 5% CIB 0 0 2 
8 BIU/g/a 2" 5%Target NL 0 14 21 
8 BIU/g/a 2" 5% P.hopl ex 2 15 20 

211 8 BIU/g/a 5% Chevron 0 7 7 
8 BIU/ g/ a 2" 5%Mobait 0 1 1 

?II 
t:8 BIU AI/g/a 5% Plyac 0 0 0 

8 BIU AI/g/a ]j 2" 3% NuFi1m 0 0 0 
8 BTU AI/g/a 2" 0 0 0 
8 BTU AI/g/a 2" 3% Plyac 0 10 27 
8 BIU AI/g/a 2" 3% Mobait 0 1 1 
8 BIU AI/g/a 2" 3% Chevron 0 2 4 
8 BIU AI/g/a 2" 3% Rhoplex a 5 13 
8 BIU AI/g/a 2" 3% Target NL 1 11 17 
8 BTU AI/g/a 2" 3% CIB a a 8 
8 BTU AI/ g/a 2" 3% Bond 1 2 5 

8 BIU AI/ ,66 q/a 37 92 100 
8 BIU AI/,66 g/a 2" a 1 1 

8 BIU AI/ ,5 g/a 4/ - 15 87 100 
8 BIU AI/,5 g/a - 2" a 3 4 
8 BIU AI/.5 g/a 2" 3% Bond 0 0 0 
8 BIU AI/,5 g/a 2" 3% Plyac 0 0 0 
8 BIU AI/.5 g/a 2" 3% Chevron 0 4 12 
8 BIU AI/,5 g/a 2" 3% NuFil m 0 1 13 
8 SIU AI/ , 5 g/a 2" 3% Rhop1ex 0 2 4 
8 BI U AI/.5 g/a 2" 3% Mobait 1 2 3 

Control 0 0 0 

II Plants treated with rain immediately following treatment with Thuricide . 

y Plan~ treated with rain 2.5 hours after being treated with Thuricide, 

]j Plants treated with rain 24 hours after being treated with Thuricide. 

11 Plants t reated with rain 3 hours after being treated with Thuricide. 

A number of s tickers and emulsifiers we re compared in prepa rat ion for their 
possi bl e use in new virus formulat ions . 
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Table 26. Emulsifiers tested for spreadabi l i t y characteristics. 

i1ateri a1 Percent Emulsifier 
0. 5 1.0 2.0 3.0 

ADSEE 775 3 11 4 4 

AK 1695 3 4 4 

Amway 2 3 4 4 

H44CSponto 1 1 1 2 

6024Sponto 3 3 4 4 

6524Sponto 3 4 4 4 

Toximul HHF 3 4 4 4 

Toximul 360B 3 4 4 4 

Toximu1 HP8 3 4 4 4 

Toximul BHF 3 3 4 4 

Tox imu1 MP-HF 3 3 4 4 

Toximul HP-8- HF 4 4 4 4 

Toximul S 3 4 4 4 

Toximu1 H 4 4 4 4 

Triton X100 4 4 4 

Triton X180 3 4 4 4 

Triton X190 3 4 4 

Triton X30l 4 4 4 

Triton B1956 2 3 4 

II Materials were rated as follows : 
1 - Poor 3 - Good 
2 - Fair 4 - Excellent 

Emulsifiers were pipetted onto 1 inch oak seedling di scs. The di scs were then 
fed to gypsy moth larvae to invest igate the repe llent propert i es of t he var io us 
materials. 
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Project Number: GM 8.1.5 
Project Title: Field Studies of Insecticides and Microbials Applied by 

Ground Equipment 
Report Period: Apr;1 1, 1979 - September 30, 1979 
Report Type: Final 
Project Leaders: Winfred H. McLane , R. G. Reeves 

United States Department of Agriculture regulatory personnel conduct 
treatments to minimize the impact of the gypsy moth. The majority of the 
areas are sprayed with modern agricultural aircraft. However, where treat
ment acreage i s small, ground e~uioment can sometimes be used. For example, 
in areas adjacent to campgrounds, trailer parks, water reservoirs and crop 
land, usually it is advantageous to use ground equipment. 

Sevi n 80S i s the most common insecticide used with ground application 
equipment. The present gypsy moth control manual calls for the use of 
11 . 34 kg. (25 lbs) in 189.25 liters (50 gallons) of water + a sticker. 
Operators use a sufficient volume of the mixture to obtain good coverage 
(ca. 5 gal/acre). Actual insecticide used is about 2.0 lbs/acre. 

Although ground applications are normally made when spray conditions are 
suitable, questions of how far the effective spray deposits are distributed 
from the sprayer have been asked. Insect migration back into treated areas 
has also concerned regulatory officials. Often spray crews must retreat 
heavily infested areas because one application is not effective. 

In 1978, 3 spray plots each 1.1 ha were established in Clinton and Lycoming 
counties, Pennsylvania for treatment with Sevin 80S using a truck mounted 
mist blower. The objective was to determine the extent of larval migration 
into the center .4 ha. A determination of insecticide deposition was also 
pl anned. Plots were located on state land with predominantly oak trees; 
gypsy moth population density was 50-500 egg mass/acre. A road ran through 
the center of each plot. Plots were evaluated using a grid system with 
sample points 25 feet (7.6 m) apart in each direction except on the road. 
At each point, pre-and post-spray egg mass counts were made within a circular 
pl ot with an 8 . 33 foot (2.5 m) radius. One live oak tree was banded with 
burla p at each of the 21 0 sample po ints. All burlap bands were checked for 
larvae, pupae and egg masses. 

Si xteen 2 acre (0.4 ha) plots were also established to evaluate the ef ficacy 
of Gypchek sprayed with ground equipment. Each plot had two subplots of 
33 square feet, one on each side of the road. Treatments are summarized in 
Table 1. Pre- and post-spray egg mass counts as well as defoliation esti mates 
were made at each subplot (Table 2) . 
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Table 1. Application details of Sevin 80S and Gypchek Using Ground 
Equipment, 1978. 

No. 
Mat eri al Dosage	 Date Appl. Plot Nozzle Pressure 

Sevin 80S 2.0 1bs AIla l! 6/2/78 A 02 300 

Sevin 80S 2.0 lbs Al/a l! 6/2/78 B 02 300 

Sevi n 80S 2.0 lbs Al/a II 6/2/78 C D2 - 300 

Gypche k 2xl011 PUla	 5/30/78 2 1-3-7 02 300 

6/6/78 

Gypchek 5xl011 PUla	 5/30/78 2 2-4-6 D2 300 

6/6/78 

Gypchek 5xl0" PUla 6/2/78 5-8-10 D2 300 

Gypchek 2xl011 PUla 6/4/78 9-11 - 13 D2 300 

Checks	 12-14 
15-16 

1/ Applied at 5 gallons per acre. 

Table 2. Egg mass counts and defoliation estimates in Gypchek treated plots. 

No. Pre Spray Post Spray Defoliation % E/M
Dosage Rate Appl. E/M/A E/M/A PRE POST Reduction 

?2xl Ol l PlBS/5gal/a '- 700 33.3 0-5% 0-5 ~~ 95.3 

5xlOll PlBS/5gal/a 2 660 20 0-5% 0-5 ~~ 97 

2xl Oll PlBS/5gal/a 1 900 47 0-5% 0-5% 94.8 
5xlO" PlBS/5qal/a 1 787 27 0-5% 0-5% 96 .6 
Checks 700 20 0-5% 0-5% 97.2 

11	 Based on the average of two 1/40th acre subpl ot s , one on each si de of the 
road. 
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Fig ure 1. Ave rage pr e-spray ElM for Sevin ground plots. 
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Graph 1. Av erag e l ar val coun t s i n 200 sq . foot t reatment area 
; , fol lowinq Sevi n 30S treatment . 
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Figures 1 - 6 represent pre and post spray egg mass counts , l arval counts 
under bu rlaps and defoliation studies . 

Gra ph 1 gi ves average larval counts under burlaps i n 200 square foot 
t reatment area 

Po st spray egg mass counts are summar i zed in Fi gure 2. 

Fol i age samples were collected at or near established points throughout each 
pl ot for analysis by gas chromotography. Samples were collected at various 
t ime i nt erval s following treatment. In the transfer of personnel , results 
were lost , therefore, only a general statement will be made . 

Fol iage collected one day afte r treatment had little Sevi n residual . Thi s was 
mainly due to heavy rain following treatment and the fact t hat foliage collected 
was removed from trees at the 3-6 foot l evel . Most of the active insecti cide 
was deposited on the upper parts of t he trees. It is also possi ble that t he 
spray did not penetrate as deeply into the plots as was expected . 

Summary: 

In evaluating this study one should keep in mind that as gypsy moth larvae 
become larger they have a natural tendency to migrate more . This is especial ly 
true on hot days when they migrate t o the lower parts of trees to seek out 
shade. It i s therefore natural to recover larger numbers of larvae under 
burlap bands as the season progresses . 

Because of a general population collapse in all Gypchek and control plots. it 
is imposs ible to determine the effec t s of ground applied Gypchek on the 
popuiation . All plots including cont rols had a 94 percent plus reduction in 
egg masses. There was little difference in defoliation thr~ughout al l plo t s . 

If Gypche k is to be used from ground equipment, work should be conducted to 
improve the formulation or develop a new formulation for ground equipment only . 
We experienced much difficulty in spray ing the present formulation from a John 
Bean mist blower. Nozzles and main screen clogged a number of times because 
it was impossible to mi x the formulat ion in the mist blower tank . We fina lly 
pre-mixed th e Shade and water in a 5 gal l on bucket and then dumped i t i nt o 
the tan k followed by molasses, st ic ker , Gypche k and water. Working th is way 
with all screens in the syst em removed we then had no proble ms . We therefore , 
got good coverage on some plots and poor on others. 
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In plots treated with Sevin 80S a population collapse also occurred. This 
collapse took place within the treated area as well as in all of the adjacent 
areas. Because of this it is not possible to evaluate the treatments based 
on egg mass reduction. 

Larval counts following treatments indicate that good control was achieved 
within the first 100 feet of forest land on each side of the centering road. 
Larvae reduction was significant 7 days following treatment. The 14 day 
reading indicated that heavy migration into the plots developed between 
7 and 14 days following treatment. Heavy rain shortly after treatment could 
be the cause for the limited residual. 

Data indicate that when a gypsy moth population is of moderate to heavy 
density, that population can exert extreme pressure on an insecticide treated 
block within its boundaries. This pressure is a result of large migrating 
larvae probing into the treated area from one or all sides. Regulatory 
campsite and campground sptaying by ground equipment are good examples of 
treatments that receive pressure from the adjacent infested areas. Therefore, 
treated areas should be checked closely following treatment and if any 
migration is detected a second application may be needed. By treating a wide 
buffer zone some migration can be eliminated from critical areas. 

For additional information on this study, see Otis Laboratory Report - April 1, 
1978 - September 30, 1978. 
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Project Number: G~·1 9. 1. 1 
Project Title : Preseason Evalua t ion of Two Carbaryl Formulations 
Report Period: April 1, 1979 - September 30, 1979 
Report Type : Final 
Project Leader : Winfred H. McLane 

This work was not reported at the end of March 1979 because of the heavy 
work l oad at that time. 

Proper mixing and application of an insecticide is very important to its 
final efficacy. Inefficient mix ing generally means additional work for 
ground crews and down time for aircraft. Inadequate dispersion from app l i 
cation equipment also means down time, additional work and advancing i nsect 
development. Formulations that do not break up well, give poor coverage , 
are susceptible to sunlight andjorweather poorly, also give poor control 
of the target insect. The materials to be tested were Carbaryl formulat ion 
UCSF-l and a new Sevin 4-oil formulation. The following tests were 
scheduled for each experimental formulation: 

I .	 Evaluate deposition efficiency of UCSF-l as a function of: 

Variable	 Levels 

Altitude 10', 50', 100 1 

Additives 0, A 
Nozzle sizes 8002, 8004, 8008 
Dilutions 4:1,1:1 

I I .	 Evaluate foami ng of "low foam " UCSF-l throughout the above seri es of 
tests. 

III . Evaluate current clean-up procedures and refine as necessary. 

IV.	 Develop calibration curves for tests conducted. 

V.	 Evaluate "New" Sevin 4-oil versus "Old" Sevin 4-oil for : 

A.	 General handling properti es (viscosity vs. shear, agglomerates , 
viscosity vs. temperature , spray patterns, clean-up, etc.) 

B.	 Deposition efficiency (%deposited on target ~ size and uniformity
of droplets on target) as a function of : 

Variable	 Levels 

Altitude 10',50',100' 
Nozzle size 8004 
Dilution 4:1, 1:1 
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Although tables summarizing the trials will not be presented here. results 
and observations are briefly stated . The main problem with Sevin 4-oil 
has been the settling out of material in 55 gallon drums with ensuing 
difficulty in resuspension. The material has also required the addition 
of kerosene to help thin it down for better break-up of material. 

The new Sevin 4-oil formulation handled very well; flow rate was good 
and kerosene was not needed for thlnning of the material. After being 
allowed to settle for months the formulation resuspended easily. This 
formulation is a superior mix to the formulation presently oroduced and 
should be evaluated for field efficacy. 

The UCSF-l formulation only foamed slightly during handling. However. it 
showed some signs of building up on nozzle tips after 15 minutes of spraying 
with 8002 and 8004 flat fan nozzles . The formulation needs further 
modification before being field tested. 
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Project Number: GM 9.1.2 
Project Title: 1979 Field Tests of Bay Sir 1845, Oimilin and Bacillus 

thuringiensis.
Report Peri od: . April 1, 1979 - September 30,1979 
Report Type: Interim 
Project Leaders: R. G. Reeves, W. H_ McLane, J. A. Finney 

A manuscript is being prepared for publication in the APHIS 81 series 
and will be included as a Final Report in our next semi-annual report. 
Preliminary results can be found in GM 8.1.2. 
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Project Number-: GM 7.2 .4 
Project Title: Development of Laboratory Evaluation Techniques for 

Gypsy Moth Male Competitiveness Comparisons 
Report Period: Apri 1 1, 1979 - September 30, 1979 
Report Type: Interim 
Project Leaders: V. C. Mastro, T. M. ODell 

Actograph studies comparing male laboratory activity with male field 
activity during this past field season indicate the actograph effectively 
monitors male activity periodicity . Activity peaks can be correlated 
between laboratory and field results. The actograph is currently being 
used to determine what factors control male activity and how these can be 
manipulated. A complete report on these stud 'ies will be presented in the 
next semi annual report. 

Flight tunnel studies indicate that laboratory-reared males and feral males 
show similar responses when exposed to (+) disparlure at various concentra
tions. The influence of rearing, handling and testi ng conditions (e.g. 
temperature, humidity, irradiation) on male pheromone response is currently 
being investigated. A report on the se studies will be presented in the 
riext semi annual report. The resu lts of field tests of the findings and 
a complete profile of feral male pheromone responses will be included one 
year f rom this time. 
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Project Number : GM 8. 2.2 
Project Titl e: Radiolo gica l Steri l i zat ion of Male Gypsy Moths 
Report Per i od: Apr i l 1, 1979 - Sept ember 30 .1979 
Report Type : Inter im 
Project Leaders : C. P. Schwalbe 

This proj ect has concent rat ed on devel opment of the age:dosage formula 
for irradia t i on of male pupae to i nduce acceptable degrees of sterility. 
The last laboratory report summarized st udies of inherited sterility in 
the Fl generat ion. Those results indi cated that in all but the 2 krad 
treatments , a high degree of steril ity occur red in the F. It was 
noteworthy that F? egg masses f rom treated parents were tonsistently 
smaller than those from contro l parent s . Hatch from those F egg masses 
was always near O. Based upon this fact , we have adjusted obr sterilizing 
dose from 15 krad to 10 krad. It is felt that a broader age class of 
pupae can be treat ed with l ess somatic damage. 

Because of t he volume of material generated in studies such as this, it 
was decided to rear into the F only thos e insects which were in the 8-9 
day age class when i r radi at ed fn the Pl generation. Generally, there were 
few F3 egg masses available because of high sterility and low survival in 
the Fl and F2 generations. Small egg masses were observed in the F from 
the 2 krad/8-9 day treatment. However , hatch was not suppressed. 3In the 
~ krad/ 8-9 day ~reatment, Fl ~~: crossed w~ t h normal ~ showed reduced hatch 
ln F?, but not ln F3" The sample of F1 ~ X normal : crosses was too low 
to aSsess in t he F1 generation . Simi l ar results were obtained in the 
10 krad and 15 kraa treatments. 

This phase of the project is now compl eted and will not be reported on 
further. Additional work on steri lizat i on of adult moths and sperm 
transfer in the FI generation will fol l ow i n subsequent reports. 
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• • 

P males i r radi at ed with l 

0P1 • I 
n= 56 

846 eggs/mass 
95 % embry 
47 % hatch 

% a survI 81F1 79 % <j? surv 

2 krad at 48 days 

0 

n= 17 

869 eggs/mass 
99 % embry 
58 % hatch 
80 % surv 
81 % <j? surv 

~ 

0 i i 

n= 48n= 73 

775 eggs/mass51 eggs/mass 
85 % embry88 % embry 

27 % hatch 30 % hatch 
% a survF2 I % a surv 

% <j? surv % <j? surv 

0 0 

n= 25n= 62 

528 eggs/mass48 eggs/mass 
88 % embry90 %embry 

42 % hatch 41 %hatch 
%a surv %a surv 

% <j? surv% <j? surv 
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• • 

' P males irradiat ed with 2 krad at 6-7 days
l 

• 0 

n= 33 n> 35 

660 eggs/mass 808 eggs/mass 
94 % embry 87 % embry 
21 % hatch 55 % hatch 
71 % cJ surv 77 % 0 sur'! 
95 % ~ surv 99 % ~ surv 

0 c 0 

n= 43 n= 41 n= 54 n= 40 

779 eggs/mass 644 eggs/mass 685 eggs/mass 943 eggs/mass 
67 % embry 75 % embry 89 % embry 94 %embry 
33% hatch 25 % hatch 30 % hatch 33 % hatch 

%cJ surv % a surv %a surv % e surv 
% ~ surv %~ surv %~ surv %~ surv 

F2 
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Pl males irradiated with 2 krad at 8-9 days 

P1 • I 
0 

n= 46 
814 eggs/mass 

97 % embry 
52 % hatch 
78 % e surv 

F1 I 78 % <i' surv 

r
 
0 I I• 

n= 48 

819 eggs/mass 
83 %embry 
17% hatch 

F2 I 30 % e surv 
32 % <i' surv 

• I a 

n= 50 

133 eggs/mass 127geggs/mass 
69 % embry 

n= 40 

79 % embry 
13 % hatch 15 % hatch
 
38 % e surv
 54 % c5 surv 
54 %'? surv 67 % '? surv 

Q ljI 

0 

n= 23 
785 eggs/mass
 
95 % embry
 
58 % hatch
 
85 
81 

% 0 
% <i' 

surv 
surv 

n= 

0 

28 

1207eggs/mass 
91 % embry 
21 % hatch 
98 % c5 surv 
51 % <i' surv 

n=42 n=40 n=40 n=55 n=57 n=59738 eggs! 740 eggs! 772 eggs! n=39
617 eggs! 758 eggs! 762 eggs! 1032 eggs! mass mas s mass mass mass mas s83% embry 74% embry 81 % embry 79% embry 83% embry 

mass 
29% hatch 90% embry 94% embry23% hatch 22% hatch 13% hatch 23% hat ch 36% hatch 26% hatch 
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P1 males irradiated with 2 krad at 10-11 days 

P1 • 0 0 

n= 71 n=29 

838 eggs/mass 
99 % embry 
40 % hatch 

763 eggs/mass 
99 % embry 
61 % hatch 

F1 
55 % e surv 

113 %~ surv 
64 % 0 surv 

110 % ~ surv 

0 • • C 0 

n= 38 n= 29 n= 48 n= 31 

F2 

668 eggs/mass 
79 % embry 
18 % hatch 

%rJ surv 
%~ surv 

759 eggs/mass 
74 % embry 
13 % hatch 

%a surv 
%~ surv 

61 eggs/mass 
90 % embry 
26 % hatch 

% rJ surv 
% ~ surv 

814 eggs/mass 
94 % embry 
42 % hatch 

% rJ surv 
%~ surv 
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P1 ma les i r radi at ed with 8 krad at 4-5 days 

~ 

0P1 • - I 
n= 47 

765 eggs/mass 
92 % embry 
25 % hatch 

% e survI 87F1 

0 i	 i• 
n= 40 

349 eggs/mass 
27 % embry 
*3 % hatch 

F2 I % cJ surv 
%~ surv 

63 % ~ surv 

•
 
n=	 38 

419 eggs/mass 
5 % embry 

027	 % hatch 
% cJ surv 
%~ surv 

i 0 

n= 35 

91 eggs/mass 
64 % embry 
3 % hatch 

% cJ surv 
% ~ surv 

0 

n= 17 

869 eggs/mass
 
99 % embry
 
58 % hatch
 
80 
81 

% <3 
% ~ 

surv 
surv 

i 

n= 

0 

25 

528 eggs/mass
 
88 % embry
 
41 % hatch
 

% cJ surv 
% ~ surv 

* Two egg masses of unusually large % hatch 37%and 43% 
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• • 

Pl males irradiated with 8 krad at 6-7 days 

0 0P1 • 
r= 72 n= 48 

841 eggs/mass 907 eggs/mass 
96 %embry 99 % embry 
30 % hatch 74 % hatch 
65 %a surv 56 % 0 surv 

F1 78 % ~ surv 116 % ~ surv 

0 0 0 

n= 41 n=38 n=5l n= 25 

338 eggs/mass 328 eggs/mass 63 eggs/mass 802 eggs/mass 
34 %embry 13 % embry 80 %embry 97 % embry 

.88 % hatch .036% hatch .76 % hatch 62 % hatch 
%a surv % a surv %a surv %a surv 
%~ surv %~ surv % ~ surv %~ surv 

F2 
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P males 
l 

P1 • 

F1 

0 I • 
'n= 33 

340 eggs/mass 
16 % embry 

.09 % hatch 
F2 I 53 % a surv 

27 % <j> surv 

irradiated wlth 8 krad at 8-9 days 

0 

n= 89 

803 eggs/mass 
97 % embry 
21 % hatch 
61 % a surv 
82 % ~ surv 

I •
 
n= 20 

303 eggs/mass 
8 % embry 
o % hatch 

% a surv 
% ~ surv 

I 0 

n= 47 

534 eggs/mass
 
77 % embry
 

2 % hatch
 
53 % is surv
 
74 % ~ surv
 

0 

n= 69 

710 eggs/mass 
93 % embry 
58 % hatch 
64 % <5 surv 

110 % ~ surv 

, 0 

n= 31 

755 eggs/mass
 
88 % embry
 
54 % hatch
 
38 % a surv
 

124 % <j> surv
 

Q 

n=3 n=l n=60 n=69 n= 34325 eggs/ 1208 eggs/ 370 eggs/ 763 eggs/ 897 eggs/ mass mass mass mass mass27%embry 64%embry 77%embry 76%embry 96%embry0% hatch 0% hatch 1% hatch 2% hatch 5% hatch 

-59



Pl males irradiated with 8 krad at 10-11 days 

• 0 a 

n= 71 n= 22 

670 eggs/mass 674 eggs/mass 
96 % embry 99 %embry 
17 % hatch 53 % hatch 
71 % a surv 64 % a surv 
71 % !? surv 11 0 % c;> surv 

0 a 0.' • 
n= 35 n= 29 n= 33 n= 31 

379 eggs/mass 378 eggs/mass 473eggs/mass 814 eggs/mass
 
28 % embry 2 % embry 74% embry 94 %embry
 
2 % hatch o %natch 2% hatch 42 % hatch
 

%a surv % a surv %a surv %a surv 
%~ surv %!? surv %~surv %~ surv 

f 2 
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P males 
1· 

P1 • 

F1 

0 I • 
n= 44 

525 eggs/mass 
5% embry 
0% hatch 

F2 I	 % d' surv 
%~ surv 

irradiated with 10 krad at 4-5 days 

I· 0 

n= 39 

731 eggs/mass 
91 % embry 
28 % hatch 
79 % d' surv 

I 36 % ~ surv 

I •
 
n= 12 

379 eggs/mass 
.83 % embry 

o% hatch 
%d' surv 
%~ surv 

i 0 

n= 16 

92 eggs/mass 
53 % embry 

.19	 % hatch 
%d' surv 
% ~ surv 

0 

n=18 

773 eggs/mass 
99 % embry 
83 % hatch 
56 % 0 surv 

116 % ~ surv 

, 0 

n= 24 

30 eggs/mass 
97 % embry 
13 % hatch 

%d' surv 
% ~ surv 

Q 
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P males irradiated w.ith 10 krad at 6-7 days
l 

Pl • 

F1 

0 • 
n= 36 

370 eggs/mass 
18% embry 

.19% hatch 
% ~ surv 
% ~ sur... 

F2 

0 0 

n= 80 n='34 

852 eggs/mass · 820 eggs/mass 
96 % embry 95 % embry 
26 % hatch 84 % hatch 
69 % e surv 64 % a surv 
62 % ~ surv 132 % ~ surv 

• 0 0 

n= 25 n= 43 n= 25 

328 eggs/mass 97 eggs/mass 802 eggs/mass 
3 % embry 62 %.embry 97 % embry 
o% hatch .64 % hatch 62 % hatch 

% a surv % a sur... % ~ surv 
% ~ surv % !i? surv %~ sur... 
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1 

• 

i •
 
n= 40 

414eggs/mass 
2% embry 
0% hatch 

I	 %0' surv 
%~ surv 

Q 

PI 

FI 

a 

F2 

P males irradiated with 10 krad at. 8-9 days 

o 

n= 44 
705 eggs/mass
 

95 % embry
 
5 % hatch
 

74 % d' surv
 
24 % ~ surv
 

i •
 
n= 5 

271 eggs/mass 
0% embry 
0% hatch 

% 0'	 surv 
%~	 surv 

I 0 

n::: 13 

447 eggs/mass
 
56 % embry
 
6 % hatch
 

67 % 0' surv
 
93 % ~ surv
 

o 

n= 35 
808 eggs/mass
 
87 % embry
 
55 % hatch
 
77 % 0' surv
 
99 % ~ surv
 

a 

n= 40 

943 eggs/mass 
94 %embry 
33 % hatch 
73 % 0' surv 
84 % '? surv 

n=71 
812 eggs/ 

mass 
94% embry 
15% hatch 

til 

n=74 
992 eggs/ 

mass 
91 % embry 
17% hatch 

n:::30 
1131 eggs/ 

mass 
97% embry 
23% hatc h 
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·Pl males irradic.ted with 10 krad at 10-11 days 

0P1 • 
n= 65 

700 eggs/mass 

F1
 

0--....- • 
n= 20 

395 eggs/mass 
5 % embry 
o % hatch 

% d' surv 
%~ surv 

97 % embry
18 % hatch 
71 % d' surv 
27 % ~ surv 

• 
n= 

59 eggs/mass 
o % embry 
a %hatch 

% e surv 
%~ surv 

o 

n= 6 

344 eggs/mass 
60 % embry 

.33 % hatch 
% e surv 
%~ surv 

0 

n= 22 

674 eggs/mass 
99 %embry 
53 %hatch 
71 % 9' surv 
71 % ~ surv 

o 

n= 24 

730 eggs/mass 
97 % embry 
13 %hatch 

%d' surv 
% !i surv 
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P males irradiated with 15 krad at 4-5 days 

Q 

1 

P1 • 

F1 

0 i • 
'n= 1 

331 eggs/mass 
0% embry 
0% hatch 

F2 I	 %~ surv 
%~ surv 

I,
 0
 

n= 23 

320 eggs/mass 
9 % embry 

. 17 % hatch 
25 % e surv 

I 0 % ~ surv 

i •
 
n= 0 

eggs/mass 
% embry 
% hatch 
%~ surv 
%~ surv 

I a 

n= 0 

eggs/mass 
%embry 
% hatch 
%~ surv 
%~ surv 

a 

n=35 

808 eggs/mass 
87 % embry 
55 % hatch 
77 % 0 surv 
99 % ~ surv 

, 0 

n= 24 

31 eggs/mass 
97 %embry 
13 %hatch 

%~ surv 
% ~ surv 
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• • 

-Pl males irradiated with 15 krad at 6-7 days 

C0P1 • 
n-:n= 57 24 

831 eggs/mass 861 eggs/mass
 
92 % embry 95 % embry
 
8 % hatch 61 % hatch
 

59 % d surv 64 % e surv
 
f 1 16 % ~ surv 110 % ~ surv 

0 C 0 

-n= 36 n= 3 n= 8 n= 28 

373 eggs/mass 405 eggs/mass 390eggs/mass 647 eggs/mass 
8 %embry 1 % embry 44% embry 96 %embry 
2 % hatch o %hatch 8 % hatch 58 % hatch 

% ~ surv % d surv % d surv % d surv 
% ~ surv %~ surv %~ surv %~ surv 

F2 
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• • 

P1 .ma1es irradiated with 15 krad at 8-9 days 

, 00• 
n= 86 n= 51 

750 eggs/mass 820 eggs/mass 
94 % embry 

6 % hatch 
62 % c! surv 
32 % 'i' surv 

,
 

n= 10 

407 eggs/mass 
o % embry 
o % hatch 

% c! surv 
% 'i' surv 

~ 

n= 35 

330 eggs/mass 
5 % embry 
0% hatch 

200 % 0 surv 
0% 'i' surv 

95 % embry 
53 % hatch 
56 % 0 surv 

116 % 'i' surv 

I 0 i 0 

n= 11 

21 eggs/mass 
48 % embry 
o % hatch 

% c! surv 
% 'i' surv 

n= 31 

755 eggs/mass 
88 % embry 
54 % hatch 
38 % c! surv 

124% 'i' surv 

__ ?s/ n=34 
897 eggs/ 

S5 mass 
ry 96% embry 

:cn 5% hatch 
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• • 

P, males irradiat ed.with 15 krad at 10-11 days 

o• 
n> 50 

903 eggs/mass 
90 % embry 
4 % hat ch 

114 % e surv 
17 % ~ surv 

0 C 

n= 11 n= 0 n=l 

660 eggs/mass eggs/mass 38 eggs/mass 
0% embry %embry 19 %embry 
0% hatch % hat ch a % hatch 

% c'J surv % c'J surv % c'J surv 
%~ surv %~ surv % ~ surv 

F2 

o 
n=-13 

802 eggs/mass
 
98 % embry
 
81 % hatch
 
51 % (5 surv
 

110 % ~ surv
 

0 

n= 28 

1207 eggs/ma ss 
91 % embry 
21 % hat ch 

% c'J surv 
% ~ surv 
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oP males irradiated with 20 krad at 4-5 days 
l 

P1 • 

F1 

o~ • 
n= 0 

eggs/mass 
%embry 
% hatch 

F2 I	 %0 surv 
%!? surv 

o 
n= 21 

488 eggs/mass 
o % embry 
o % hatch 
o % & surv 
o %!? surv 

• C 

n= 0n= 0 

eggs/masseggs/mass 
% embry%embry 
% hatch% hatch 
%0 surv%0 surv 
% !? surv%!? surv 

o 
n=035 

808 eggs/mass
87 %embry
55 % hatch 
77 % 0 surv 
99 % !? surv 

0 

n= 

eggs/mass 
%embry 
% hatch 
%0 surv 
% ~ surv 

Q IjI 
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Pl males irradiated with 20 krad at 6-7 days 

Pl 

F1 

• 0 

n= 65 
859 eggs/mass 

87 %embry 
1 % hatch 

35 % is surv 
14 % ? surv 

o 

n= '24 

'861 eggs/mass 
95 %embry 
61 %hatch 
64 % is surv 

110 % ? surv 

F2 

0 • 
n= 9 

336 eggs/mass 
.56 % embry 

o% hatch 
%is surv 
%~ surv 

• 
n= 

785 eggs/mass 
9 % embry 
o % hatch 

% is surv 
%? surv 

[] 

n= 5 

699 eggs/mass 
50 % embry 
33 % hatch 

%is surv 
%? surv 

.. 0 

n= 28 

647 eggs/mass 
96 % embry 
58 % hatch 

%is surv 
%? surv 
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Pl males irradiated with 20 krad at 8-9 days 

~ 

P1 • 

F1 

0 I • 
°n= 3 

782 eggs/mass 
0% embry 
0% hatch 

F2 I	 %i5 surv 
%~ surv 

o 
n= 50 

751 eggs/mass 
92 % embry
 

1 % hatch
 
200 % e surv
 

o % ~ surv 

i •
 
n= 0 

eggs/mass 
%embry 
% hatch 
%0 surv 
%~ surv 

I 0 

n= 0 

eggs/mass 
%embry 
% hatch 
% 0 surv 
%~ surv 

o 

n=23 

847 eggs/mass 
94 % embry 
58 % hatch 
51 % 0 surv 

110 % ~ surv 

I 0 

n= 28 

1207 eggs/mass 
91 % embry 
21 % hatch 
98 % 0 surv 
51 %~ surv 
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• • 

Pl males irradiated with 20 krad at 10-11 days 

• 0 CPl 
n= 23 n=13 

649 eggs/mass 802 eggs/mass 
93 %embry 98 % embry 

.22 % hatch 81 % hatch 
o % & surv 51 % d' surv 

F1 o %~ surv 110 % ~ surv 

0 c 0 

n= 0 n= 0 n= 0 n= 

eggs/mass eggs/mass eggs/mass eggs/mass 
%embry %embry %embry %embry 
%hatch %hatch %hatch %hatch 
%& surv %& surv %e surv %& surv 
%~ surv %!? surv %~ surv %~ surv 

F2 
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Project Number : GM 8.2.3 
Project Title: Gypsy Moth Mating Behavior 
Report Peri od: April 1,1979 - September 30,1979 
Report Type: Interim 
Project Leader: C. P. Schwalbe 

This project is conducted to assess various aspects of mating behavior of 
sterilized male moths . In previous reports we discussed the translocation 
of sperm within the female as affected by duration of copulation and 
length of time after copulation that dissection was performed. This report 
contains a comparison of sterile and fertile males mating behavior in this 
context. Experimental details can be found in earlier reports. 
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Distribution of Sperm 
Irradiated Control 

Duration of Time 
Copulation Dissected Sperma- Sperma
(Min) (Mi n) n Vulva Bursa theca n Vulva Bursa theca 

5 5 10 80/70 1I 30/20 0/0 10 80/80 20/20 0/0 

10 10 10 90/80 50/50 0/0 8 88/88 63/50 38/38 

10 60 6 83/83 83/83 83/83 8 88/88 88/75 88/88 

10 120 8 100/100 88/100 88/88 7 86/100 100/100 100/100 

Uninterrupted 60 9 100/100 89/89 89/89 9 89/89 78/89 78/78 
II 120 10 100/100 90/90 90/90 9 100/100 100/100 100/100 

-....J 
I 

Values represent % of females which contained apyrene and eupyrene sperm cells 
-+::> 1I 
I (e.g. 80%contained apyrene, 70% contained eupyrene) . 



Results indicate that translocatlon of apyrene and eupyrene sperm within 
females is similar regardless of whether the male is fertile or sterilized. 
Additional studies will be conducted with Fl progeny of substerilized males. 

Another experiment was conducted to evaluate the propensity for multiple
mating by sterile males. A sequence of mating pairs was set up and 
observed . After copulation was completed, males were presented with 
other virgin females. Those that mated a second time were offered 
additional females. Time to begin mating, duration of copulation, % 
embryonation and egg mass size were recorded. Results follow: 

Contro1 
Time to 
Begin Duration of % Eggs/ 

n Copulation Copulation Embry. mass 

1st mating 58 216 57 86 550 

2nd mating 12 106 50 82 491 

3rd mating 1 91 44 95 200 

Irradiated 

1st mating 42 206 51 64 520 

2nd mating 7 172 43 66 588 

3rd mati ng 2 14 57 83 535 

It appears that the occurrence of multiple mating by fertile and sterile 
males is similar. Precopulatory period was shorter with each successive 
mating, but this may have been a result of experimental design. Before 
conclusions can be drawn, a more comprehensive test will be required. 
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Project Number: GM 8.2.6 
Project Title : Large Capacity Mil k Car t on Traps - Design Improvements
Report Period: April 1.1979 - September 30. 1979 
Report Type: Interim 
Project Leaders: E. C. Paszek. C. P. Schwalbe 

A series of tests were conducted during the summer of 1979 to determine 
effects of various large capacity trap design changes on trap effectiveness. 
Those studies are discussed individually in this report. 

An initial experiment was a comparison of six 2 qt. MC traps with the follow
ing number of 5/16" x 1" entrance ports: 16.12.8.4.12 (with the top 4 
entrance ports enlarged to 1/2 x 1") and 12 (triangular shaped entrance ports. 
1-1/4 x 7/8 x 7/8"). Twenty four replicates of each design were baited with 
500 ~ g (+) Hercon wick; a 3 g (18.6 %) DDVP flea tag was used as the killing 
agent. Traps were set out 60' apart in a random pattern in a 24 x 6 grid in 
a heavily infested pine-oak forest. The traps were in the field July 2-29 
after which they were removed and the moths counted. Results are summarized 
in the table below. 

Trap Type 
MC 16 MC 12 MC 8 MC 4 MC 12 MC 12 

Modified Triangular 

Total 
captured 7.730 11 .323 12.703 11 .063 8.155 2.353 
Av. No.
 
moths/trap 322 b 472 a 529 a 461 a 340 b 98 c
 
Rank 5 2 1 3 4 6 

Means not followed by same letter are significantly different (Duncan IS. 05) . 

The MC traps with 12. 8 and 4 entrance ports captured significantly more males 
than other designs. Evidently the MC 12 Modified and MC 12 Triangular entry 
ports were large enough to increase t he incidence of escape. Escape from 
Me 16 traps may have been affected by the larger number of entry ports. 

Another test was conducted in which traps of various sizes and numbers of 
entrance ports were compared. Ten replicates of each design were placed 
approximately 200' apart in a moderate infestation in Di9hton Rock State Park 
in Berkley. MA. Traps were baited with the 1979 500 ~ g (+) Hereon wick; a 
3 g DDVP flea tag was used as the ki l l ing agent. Traps were in the field 
for 8 weeks from June 28 - August 27 . 1979. They were checked 5 times; at 
each examination the moths were counted and removed. Test design and results 
are summarized below: 
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Trap No. Entrance Entrance port Avg. No. moths 
Size Ports Dimensions Captured/trap 

1 gal. 12 7/16 x 1" 306 b 
2 qt. (std) 12 5/16 x 1" 442 a 
1 qt. 12 7/16 x 1" 89 c 
1 qt. 8 7/16 x 1" 150 c 
1 pt. 4 7/16 x 1" 143 c 

Means not followed by same letter are significantly different (Duncan's .05). 

These results are difficult to evaluate because of the confusion of entry port 
dimensions in the trap designs. We feel that the smaller 5/16 x 1" ports are 
more effective in that the escape incidence is lower. However, this has not 
been specifically tested. A number of factors impact on the efficienty of 
traps: ease of entry, ease of escape and time for escape. DDVP concentrations 
will be higher in small traps, thus allowing less time for knockdown. Escape 
incidence may be related to some undefined "trap size/no. entry port" relation
ship. Defining this will require further study. From this test, few conclusions 
regarding trap performance can be drawn. 

In a similar study, trap size· and number of entrance ports were compared in a 
sparsely infested watershed of the Fall River Reservoir. Traps were baited 
with 500 ~ g of the 1979 (+) Hercon wicks and were in the field from June 22 
August 15 t 1979. A 3 g, flea tag, Vaporette (DDVP) manufactured by Zoecon 
Industries, Inc. was used as a killing agent inside the MC traps. Six replicates 
of each design were randomly placed in a 6 x 7 grid with intersects 574' apart. 
Traps were checked four times and Delta traps were replaced if more than 10 
moths were captured. Test design and results are summarized below. 

Trap 
size 

No. entrance 
ports 

Entrance port 
dimensions 

Avg. no. moths 
captured/trap 

1 gal. 12 7/16 x 1" 53 b 
2 qt. (s td ) 12 5/16 x 1" 97 a 

1 qt. 12 7/16 x 1" 32 bc 

1 qt. 8 " 39 bc 
1 pt. 8 " 34 bc 
1 pt. 4 " 37 bc 
Delta 2 - 18 c 

Means not followed by same letter are significantly different (Duncan's .05) . 

• 
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Results of this test were similar to t hose preceding, particularly with the 
greatest capture efficiency in the 2 qt . standard design. However, all 1 qt. 
and 1 pt. traps captured similar numbers of moths, irrespective of the number 
of entry ports. It is hypothesized that escape from the 1 gal. traps was 
high because of inadequate concentrations of DDVP. Definitive studies to 
assess reasons for greatest capture in 2 qt. standard traps remain to be 
conducted. 

The following study was conducted August 8 - 16, 1979 in an oak pine forest 
where adult flight had ceased. Trap designs tested were 2 qt. (MC) with 
4,8 or 12 entry ports (1,2 or 3 per side). Entry ports were 5/16 x T". 
Delta traps were included for comparison. Twenty replicates of each design 
were baited with 500 ~g 1979 (+) Hercon dispensers and randomly placed 100' 
apart on a 20 x 4 grid. Newly emerged laboratory-reared moths were placed 
into pint containers, (SO/container) and aged for 24 hours. They were 
transported into the field in cooled carriers and released uniformly through
out the plot at release points equidistant between the trap lines. Three 
releases were made on August 8, 10 and 14. Traps were checked 24 hours 
after each release; moths counted and removed from MC traps and the Delta 
traps were replaced with new traps. Results are summarized below. 

Release No. Total captured (20 replicates) Percent 
No. Released Trap type Recovered 

MC 12 MC 8 MC 4 Delta 

4'21 2500 339 299 211 212 

2 3500 375 443 254 261 38 

3 1800 139 138 127 100 28 

Total 7800 853 a 880 a 592 b 573 b 37 

Rank 2 1 3 4 

Means not followed by same 1etter are significantly di fferent (P=0.5). 

Results again indicate that the number of entry ports influences the effec
tiveness of traps in capturing male moths. Fewer males were captured in 
MC 4 and Delta traps than in MC 8 and MC 12. We theorize that while the 
incidence of males entering traps increases as entry port number increases, 
the incidence of escape also increases and thus a point of diminishing 
returns is reached. 
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It is also of interest to note that in nearly all cases the Delta traps 
captured fewer males than the other designs tested. This may warrant 
further study to evaluate other trap designs for replacing Delta traps in 
detection surveys. 

Another small test was conducted to compare capture of males in MC and 
Delta traps baited with 1979 (+) Hereon dispensers. Ten traps of each 
type were placed 60' apart in a moderate infestation from July 17-25. 
They were checked 5 times during this period. Me (+), MC (±) and Delta 
(±) captured as average of 455, 26 and 15 during the 8-day bioassay, 
clearly indicating (+) to be a more effective attractant than (±). It 
also appears that MC traps baited with the racemic mixture captured more 
males than did similarly baited Delta traps although this difference was not 
statistically significant (t-test). 

Finally, a bioassay was conducted to evaluate the following sources of (+) 
disparlure: 1979 (+) disparlure Hereon wicks containing 500 ~g of a mixture 
of 1978 Farnum, 1979 Farnum and 1978 recovered; 1978 Farnum; 1979 Farnum; 
and 1978 recovered from used wicks and scraps remaining from preparation 
of wicks by Hereon. Pheromone was applied to cotton wicks in 2 qt. MC 
traps which were placed 60 1 apart in the field in a moderate infestation 
in Berkley, MA from July 24-August 8. There were 10 traps checked 3 times 
and results are summarized below. 

500 ~ g 100 ~g 10 ~ g 

1979 (+) Hereon 237 

1979 Farnum - 154 73 

1978 Farnum - 120 68 
1978 Recovered - 110 57 

Data indicate that 1979 Farnum was more potent than 1978 Farnum and the 
material recovered from various sources of "used" (+) attracted fewer males 
than pure material. However, the 1979 (+) Hereon dispensers containing 
500 ~ g (+) attracted the most mal~ moths. 
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Project Number: GM 9.2.1 
Project Title: Effects of Cold Treatment on Male Competitiveness 
Report Period: April 1, 1979 - September 30, 1979 
Report Type: , Interim 
Project Leaders: V. C. Mastro, T. M. ODell 

Cold treatment of adult males will be necessary when considering the use 
of an adult release strategy for SMT . Males must be cooled at harvesting, 
for irradiation and for shipment to a release site. Cooling may be 
necessary for extended periods when insects are shipped long distances. 
The purpose of the studies described below was to evaluate the effects of 
chilling and other handling techniques necessary for shipment on male field 
competitiveness. 

In these tests a circular plot design (i.e. center release point surrounded 
by monitoring stations) was used to compare field competitiveness of males 
subjected to various lengths of chilling and to different packaging 
techniques. In the first comparison the following treatment groups were 
evaluated: 

Treatment group : 

1)	 Males harvested a~ all-aged pupae held and ec10sed in the 1abora6ory 
(16:8 - L:D, 26.7 C, hereafter referred to as liSLe"), chilled (9 C) 
irradiated and released on day of eclosion. 

2)	 Males harvested a~ all-aged pupae held and ec10sed in the laboratory 
(SLC), chilled (9 C) 24 hou rs, irradiated (15 krads) and released 
the day after ec1osion. 

3)	 Males harvested a~ all-aged pupae held and eclosed in the laboratory 
(SLC), chilled (9 C) 48 hours, irradiated (15 krads) and released 
2 days after ec10sion. 

4)	 Males harvested as all-aged pupae held and ec10sed in the field. 

Male treatment groups were released i n the following manner to compensate 
for age differences. Treatment groups 1 and 4 were released on 7/2, groups 
2 and 3 were released on 7/3/79. Therefore, males from group 3 were 24 hours 
older than the other treatment groups on 7/3/79. All treatments were 
released on 2 plots simultaneously. To monitor male activity, 2 concentric 
circ les (70 m and 140 m radius) of (+) disparlure baited (Hereon wicks) 
modified-delta traps were placed around the plot centers. 
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Results of this test do not indicate that irradiation or chilling had any 
adverse effects on the ability of males to fly or to respond to pheromone
baited traps. Interestingly, males that had been chilled for 48 hours 
(treatment 3) were recaptured in s i gnificantly greater proportions than 
the other 3 treatment groups. 

Table 1. Comparison of male chill ing and irradiation treatments. 

Proportion of Released Males RecoveredTreatment -Replicate 1 Replicate 2 x 

1 20.3 22.3 21. 3 bl! 

2 24.0 28.0 26.0 b 

3 43.0 47.8 45.4 a 
4 31.1 21. 5 26.3 b 

1/ Vertically, mean proportions followed by the same letter are not 
- significantly different (5% level) according to Duncan's Multiple 

Range Test. 

Periodicity of capture for ali treatments, except treatment 2 was a~typical 
of normal male activity, (Figures 1 and 2). Males chilled for ca. ~4 hours 
after irradiation and then released in the field displayed a normal 
activity periodicity with peak capture occurring at 1200 hours. Most 
activity for the other three male treatment groups, however, did not begin 
until after 1400 hours. Why this anomaly occurred is unresolved. A 
possible explanation for shifts in male field activity is temperature 
regulation of rhythms. However, ~emperature records for 7/3 shoW that by 
1100 hours the temperature was 79 F and by 1200 hours it was 80 F. In 
previous studies, this type of temperature pattern resulted in earlier peak 
activity than that displayed by the control (treatment 4). Simply put, the 
control was not behaving as expected. Perhaps preconditioning of pupae 
through photoperiod or thermoperiod cues may have resulted in this effect, 
but these theories will need to be resolved in future studies. 

The peak capture in the morning noted for treatment 4 is misleading 
(Figures 1 and 2). This capture occurred after traps were placed out late 
the previous day. Also, the last capture point on Figures 1 and 2 for all 
treatments was an accumulation of all activity that occurred after 1600 
hours till early the next morning before male flight had begun. 
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Fi gur e 1. Competition Plot (Otis) Ju l y 3 , 1979 
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Figu re 2. Competi tion Plot (As h ume t ) July 3, 19 79 
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In light of results from these trials a second test was run using the 
following male treatments: 

1) Males harvested as (all-aged) pupa held and eclosed in the field 

2) Males harvested as pre-pupa held and eclosed in the field 

3) Males harvested as all-aged pupa held and eclosed in the 
(16:8 L:D) 26.7oC released the day of eclosion 

laboratory 

4) Males harvested as all-aged pupa held and eclosed in the laBora tory 
(16:8 L:D) 26.7oC released after 24 hours cool treatment (9 C), 
irradiated 15 krads. 

Al l treatments were reared in the laboratory under standard conditions . 
Recovery of males from these treatment groups is presented in Table 2. 

Table 2. Proportions of males recovered from various treatment groups. 

Treatment No. Release Proportion 
Recovered 

1 300 29.7 b 

2 300 51.7 a 

3 300 46.3 a 

4 300 53.7 a 

II	 Proportions followed by the same l et t er are not significantly according 
to Chi-square at the 0.05 level of significance. 

As in the first test, irradiation or chilling does not appear to inhibit 
male location of pheromone sources. Males eclosed in the laboratory 
responded to pheromone sources as well or better than those eclosed in the 
field. The low recovery rate of ma les eclosed in the field (treatment 
group 1) is unexplained. The pupae for this group were from the same 
source as the pupae used for treatments 3 and 4. Field eclosion alone does 
not appear to be the reason for low recovery rates; the proportion of 
treatment 2 males recovered was not significantly different from that of 
other treatments. 
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Trapping in this test was begun on the day of release. Traps were placed
by 1100 hours and checked for the first time at noon. Periodicity of 
capture for treatment 1 and 2 is comparable to what can be expected with 
feral males on the day they eclose (Figure 3). Males eclosed in the 
laboratory and released on the same day appear to have shifted their peak 
activity until late in the afternoon. On the following day (Figure 4) 
activity for treatment groups 1, 2 and 3 appear to be nearly synchronous. 
In other words, treatment group 3 appears to have adjusted its periodicity
of activity. As in the first test, activity of chilled males is greater 
than expected in late afternoon. If some conclusion can be drawn from 
these first 2 trials, it would be that laboratory eclosion and field 
release has some effect on male activity on the day of release. However, 
thus far there is no consistency between results of the first 2 trials. 

Another series of competition plots were established to further investigate 
the effects of chilling on male compet itiveness. Plots were established 
and monitored using the standard circul ar plot design except only the outer 
ring (140 m radius - 44 traps) of modified Delta traps was used for monitor
ing male activity. Three plots were run simultaneously for this test. 
The following male treatments were included: 

1)	 Males harvested as all-aged pupae, held and eclosed inothe laboratory 
(standard conditions) - adults chilled for 24 hours (9 C) 

2)	 Males harvested as all-aged pupae, held and eclosed in the laboratory 
(standard conditions) - adults chilled for 48 hours (90C) 

3)	 Males harvested as all-aged pupae, held and eclosed in the laboratory 
(standard conditions) - adults chilled for 96 hours (90C) 

4)	 Males eclosed in the field 
Plots 1 &2 - males harvested as all-aged pupae held in the laboratory 
Plot 3 - males harvested as all-aged pupae held in the insectary 

The proportion of released males recovered from each plot is presented in 
Table 3. 
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Figu re 3. Ash umet Plot-7/24/79 
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Table 3. Comparison of length of chi l l i ng on male competitiveness. 

Treatment Replicate 

Proporti on of Released Males Recovered 

Repl icate 2 Replicate 3 
0' 

x 

1 

2 

3 

4 

n 

(300) 22.3 

(275) 30.2 

(300) 42.3 
(1 61 ) 10.6 

n 

(300) 31. 7 

(300) 42.0 

(300) 50.3 

(144) 25.7 

n 

(300) 11.7 

(300) 18.7 

(300) 28.7 

(87) 1.2 

21. 9 

30.3 

40.4 

12.5 

ab 

ab 

a 

b 

Vertically mean proportions followed by the same letter are significantly 
different at the 5% level according to Duncan's Multiple Range Test. 

Males chilled for the longest period (96 hours) gene~ally were recovered 
in proportlons greater than any other treatment. Generally as the length 
of chilling shortened, the proport ion recovered decreased. The lowest 
recovery rates for all three replicates were for the field eclosed insects . 
Male treatment 4 was eclosed in the field on 8/6/79, all other treatments 
were released by 8:30 a.m. on 8/7/79 . Traps were checked hourly from 9:00 
a.m. to 4:00 p.m. on 8/7 and 8/8. Potting male catches agalnst time demon 
strates s imilar periodicities of responses for al l treatment groups on both 
days. Figures 5 and 6, present the male captures on 8/7 and 8/8 for 
Replicate 2. Results of this repl i cate were typical of results of the 
other two replicates except that greater numbers of males were captured and 
periodicity of capture was more clear ly defined. No clear distinctior. can 
be made between the periodicities of capt ure for the 4 treatment groups, 
except that chilling for lengths of t ime does appear to shift the periodici ty 
of repose on either the day of release or the day after release. 

In a similar trial the following t reat ment groups were released. 

1)	 Males harvested as all-aged pupae held and ec10sed in the field 
on 7/18 

2)	 Males harvested as all-aged pupaeheld and ec10sed in the laboratory 
released the day of eclosi on 7/18 

3)	 Males har~ested as all-aged pupae held and ecl osed in the laboratory 
chilled 9 C - irradiated 15 krads released 7/19, 24 hou~s after 
eclosion 

4)	 Males har~ested as al l-aged pupae held and eclosed i n the labo ratory 
chi lled 9 C, released 7/19 , 24 hours after eclosion 
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Recovery of the 4 treatment groups is present ed in Table 4. 

Table 4. Proportions of male treatments recovered. 

Treatment n= % Recovered 

1 293 36.5 b 

2 298 41.3 ab 

3 296 37.8 b 

4 293 47.4 a 

Vertically proportions not followed by the same letter are significantly 
different according to Chi-square at the 5%level of significance. 

Chilled males (treatment 4) were agai n recovered in d larger proportion 
than other treatments and significantly greater than field eclosed insects. 
Males that eclosed in the laboratory and were released the same day 
displayed a larger amount of activity on that day than normally would be 
expected for a-day old males. On the 19t h, al l groups of males displayed 
nearly the same periodicity of capture regardl ess of treatment. Activity 
for the four treatments also appears synchronous on 7/20/79, Figure 7. 

To evaluate the impact of chilling and packagi ng (simulated shipment 
conditions) on male competitiveness the following treatments of males were 
released in a standard circular plot. 

1) Males harvested as all-age pupae held and eclosed in the 
released the day of eclosion 

laboratory 

2) Males harvested as all-aged pupae geld and eclosed in the laboratory 
placed in a bio mailer 24 hou rs (9 C) irradiated 15 krads 

3) Males harvested as all-aged pupae ~eld and eclosed in the 
placed in a bio mailer 48 hou r s (9 C) i r radi at ed 15 krads 

laboratory 

4) Males harvested as all-aged pupae held and eclosed in the laboratory 
held 24 hours 16:8 L:D, photoperiod, i rradiated 15 krads 

Males from treatment group 1 were rel eased on 8/7, other treatment groups 
were released on 8/8 and 8/9 Traps were monitored hourly on 8/8, (Table 5)" 
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Figure 7. Compet i ti on Plo t 
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Table 5. Proportions of various male treatments recovered by 1600 hours 
on 8/9/79. 

Number of Number of 
Treatment males males Proportion 

Released Recovered Recovered 

1 300 119 39.7 all 

2 285 73 25.6 b 

3 385 28 13.8 c 

4 290 11 2 38.6 a 

1/ Vertical proportions not followed by the same letter are significantly 
- at the 5% level according to Chi-square. 

Recovery of males from treatment 3 was extremely low. Those which had been 
held for 48 hours in a bio mailer (9 C) were not physically damaged (i.e. 
wing scales intact and wings not torn) when released. However, a proportion 
of males from this treatment group never left the release site. On 8/10/79
there were still 60, apparently normal males from this treatment group at 
the release site. Treatment group 2, or the males that were held in a 
bio mailer for 24 hours appear to disperse as rapidly as treatments 1 and 4, 
however, their after dispera1 flight may have been impaired and this resulted 
in the lower recovery ratio. Results of this trial if repeatable would argue 
against shipping adults in a condition where they were not exposed to a 
photoperiod. Figures 8 and 9 present the periodicities of capture of these 
four treatment groups. Again a large amount of activity for all treatments 
occurred after 1600 hours on 8/8. Thi s amount of late afternoon activity 
is unusual from past experience. 

-93



Flg ure 8, Male captures on Route 28 Plot 8/8/79 
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35 Figure 9. Ma les captured on Route 28 Plo t HI ')I ?9 
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Project Number: GM 9.2.2 
Project Titl e: Efficacy of Different Overflooding Ratios of Sterile 

Males in Simulated Populations 
Report Period: April 1, 1979 - September 30, 1979 
Report Type: 
Project Leaders: 

Interim 
V. C. Mastro, T. Mo ODell 

Ratio tests were carried out between 6/26 - 7/1 and between 7/31 
8/ 5, 1979. Sterile to fertile release ratios of 50:1 and 10:1 were 
simulated on 40 ha plots for a total of 10 days. Because of shortfalls 
i n rearing, enough males were not available to run the planned 100:1 
overflood ratio plot. 

The small wooden A-frames used for placement of females in ratio plots 
facilitated generally high recovery rates. A total of 618 females or 
egg masses were recovered between 6/26 - 7/1, and 602 were recovered 
between 8/1 - 8/4. Calculated recovery ratios for these dates were 
61 65%and 74.9% respectively. Egg masses for these plots are now in chill 
(4 C). After 120 days of chilling egg masses will be placed in a high 
humidity chamber and allowed to hatch. Egg masses from the trials will 
begin to be removed from chilling in late November. Results will be 
summarized by February. 
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Project Number: GM 9.2.3 
Project Titl e: Trial Sterile Male Tests in a Simulated Sparse Population 
Report Period: April 1, 1979 - September 30, 1979 
Report Type: Interim 
Project Leaders: V. C. tlastro and T. ~1 . ODell 

A simulated sterile male trial was conducted between 7/10 and 7/30/79. 
Because of shortfalls in male production, the original plot design was 
modified. The overall dimensions of the plot were reduced from a 1750 m 
square to 1500 m square, or a reduction from 306 ha to 225 ha. A 7 x 7 
grid (250 m spacing) was established over the 225 ha area to serve as 
release sites for sterile males. Of the 225 ha the central 100 ha was 
used to simulate a feral population. Within the 100 ha, 9 parallel lines 
125 m apart were established. Every 25 m along each line a possible release 
site for fertile insects was positioned giving a total of 369 possible sites 
(Figure 1). Release sites of both fertile males and females were randomized 
each day. Fertile insect density was also reduced from the level prescribed 
in the original work plan. The lowest simulated feral density was dropped. 
The adjustments were made to assure that the number of males available would 
fulfill the needs throughout the test . 

As in the ratio trials, recovery rates of placed females were high at 
the highest overflooding ratio (week 1,100:1) 74.4%. During the second 
(50:1) and third week (10:1) of the test 76.9% and 77.7% of the females were 
recovered respectively. Egg masses from females recovbred in this test were 
embryonated for 28 days and then placed in chilling (4 C). Hatch data will 
be tallied from these masses beginning in December and results should be 
summarized by January. 
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Project Number: GM 9.2.5 
Project Titl e: 1979 Field Evaluation of Microdispersable Formulations 

of Disparlure for Mating Disruption 
Report Period: Apri 1 1, 1979 - September 30, 1979 
Report Type: Interim 
Project Leaders: C. P. Schwalbe, E. C. Paszek 

This project was undertaken to evaluate the effectiveness of three 
slow-release formulations of disparlure in disrupting gypsy moth 
mating. The formulations studied were: Conrel hollow fibers, Hereon 
flakes and NCR microcapsules. The fibers were applied with specialized 
equipment and polybutene was the sticker. Hereon flake application 
also required specialized equipment and the sticker was RA-1645 latex. 
The standard formulation of NCR microcapsules was applied with conven
tional equipment. Treatments were applied to 40 A plots at the time 
of first adult flight in Freetown State Forest. Application rates 
were 8 and 0.8 g/A. Efficacy was evaluated by monitoring male capture 
in (+)-disparlure baited traps and determining the incidence of mating 
of laboratory-reared female moths placed in the plots . Each plot 
contained 10 traps and 10 female moths . Traps were checked and female 
moths replaced every 3rd day. 

Results are summarized on the following table. It is noted that at the 
8 g/A rate, the Hereon and Conrel formulations consistently reduced 
trap catch and female mating to a degree greater than the NCR sprays. 
However, this difference was not observed at the lower rate (0.8 g/A). 
An application error occurred and one Conrel plot scheduled for 8 g/A 
received only 4 g/A. This appeared to result in an increase in mating; 
trap catch remained essentially unchanged. It is interesting, that 
while mating frequency was similar in 8 g/A Conrel and Hereon treated 
plots.nearly 3 times more males were captured in traps in Hereon 
treated plots than in traps in Conrel t reat ed plots. 

A more detailed report is being prepared for publication and will be 
included in the next laboratory report . 

-99



Formulation 

Hereon 

Conrel 

Conrel 

NCR 

Hereon 

Conre1 

NCR 

Check 

8g/ A 
~6 Mated 6' Trapped 

Hereon 8.0 373 
Conre1 6.7 126 
NCR 28.5 541 

CPS 11/13/79 

1979 MATING DISRUPTION TESTS
 
Otis Methods Development Center
 

Rate ~ Mated %Mated c3 Trapped 

8 g/A 2/83 2.0 339 
8/85 9.4 261 

11/78 14.1 520 
21/264 8.0 1120 (373) 

8g/A 3/95 3.2 104 
10/93 10.2 149 
13/193 6.7 253 (126) 

4g/A	 27/91 29.7 211 

8g/A	 21/94 22.3 637 
29/95 30. 5 352 
35/109 32. 1 634 
85/298 28. 5 1623 (541 ) 

.8g/A	 39/84 46.4 551 
36/ 89 40.4 811 
48/86 55.8 1228 

123/259 47.5 2590 (863) 

.8g/A	 40/9 3 43.0 598 
39/87 44.8 672 
46/95 48.4 1171 

125/275 45.5 2441 (813) 

.8g/A 30/77 39. 0 805 
47 / 92 51 . 1 414 
55/ 93 59.1 1098 

132/262 50. 4 2317 (772) 

48/ 90 53.3 1179 
89/1 04 85.6 1926 
92/ 102 90.2 1409 

229/296 77 .4 4514 (1 504 ) 

SUr'1~1AR Y 

4g/A .8g/A Check 
% r~a t ed <3' Trapped %Mated aTrapped ~~ Mated <3' Trapp 

47.5 863 
29.7 211 45.5 813 77. 4 1504 

50.4 772 
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Project Number: GM 6.3 .6 
Project Titl e: Establishing Standards 
Report Period: April 1, 1979 - September 3D, 1979 
Report Type : Interim 
Project Leaders: John Allen Tanner and Terry Buck 

The purpose of this project is to develop insect quality monitoring 
techniques for use in the rearing facility to identify effects of 
altering rearing conditions on quality. Data are collected for each 
strain/generation and are used to establish standards, develop life 
tables, and detect changes from normal development so that corrective 
action can be taken. 

Developmental and reproductive data were collected with the modified 
Tanner-Houle procedure (Tanner and Buck 1979). A standard was 
developed with these data. Daily production is compared to this 
standard with significant variation indicating a possible change in 
colony development. 

The only change in the modified Tanner-Houle procedure is the use of 
the mean larval stage to compare l ar val development rate instead of 
the percentage of larvae/developmental stage. The mean larval stage 
expression is better lent to stat istical analys is when comparing the 
colony to the standard. Five cups of larvae are still randomly 
selected on the 7th, 14th and 21st post-infest day. The larvae are 
pooled and the total number of larvae per developmental stage 
determined. The mean larval stage is determined by the following 
formula: 

L (# larvae/developmental stage x the development stage #)
 
Total # larvae
 

Table 1 compares the developmental and reproductive data of the colony 
insects reared from April 13, 1979 to August 22, 1979 to the standard. 
Table 2 lists the significant developmental and reproductive differences 
between the colony insects and the standard insect. The reason(s) for 
these differences are presently unknown but may be due to degraduation 
of the diet or dietary ingredients. Poor nutrition reduces larval 
survival and results in smaller pupae (Barbosa and Capinera 1977, Hough 
and Pimentel 1978). Smaller female pupae produce adult females which 
deposit fewer eggs (Maksimovic 1958, Campbell 1978, Hough and Pimentel 
1978). In the Otis colony, smaller pupae have less banding (deformity) 
(Bell, personal communication). This accounts for the lower percentage 
of female pupal deformity. 
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Personal observations have indicated that during the April 13 to August 
22nd rearing period, the gypsy moth diet often became hard and unpalatable 
near the end of the larval developmental period. The male larvae often 
pupated earlier to escape starvation which probably resulted in the lower 
DT~n for the adult males. The female larva often pupated much later than 
normal . The weekly trends of the major developmental and reproductive 
differences between the New Jersey colony and the standard are presented
in Figures 1-9. 

Tab1e 1.	 Performance of the New r7rsey 1aboratory strain of gypsy moth 
under mass production . 

Larval Development Standard Y Colony '}j 
(Mean larval stage) 

7 days 2.0 ± .27 a 2. 1 ± .19 a 

14 days 3.7 ± .25 a 3.9 ± .22 b 

21 days 5.3 ± • 16 a 5.2 ± .15 a 

Pupal Weights 

Males (gms) .71 ± . 03 a .66 ± .04 b 

Females (gms) 2.37±.14 a 2.23 ± .15 b 

%of Male pupae 
31PIB (Cal DT 50) 48.0 ± 19.3 a 52.9 ± 19.3 a 

% Female pupae 

32 PIB (Cal DT SO) 
% Pupal deformity 

50.6 ± 17.2 a 28.4 ± 17.4 b 

Males 4.8 ± 4.0 a 4.4 ± 2.8 a 
Females 86.6 ± 8. 1 a 83.5 ± 8.6 b 

% Survival 
(Neonate to pupae) 80.3 ± 7.8 a 75.9 ± 10.0 b 

Developmental Time 
t o Adults (DT50 days) 

~1a 1es 44.5 ±. 9 a 43.4 ± .9 b 
Females 43.2 ±. 7 a 43.2 ± 1. 3 a 

-102



_arval Development Standard Y Colony '}j 
' Mean larval stage) 

Adult Deformity 

Males 1.5 ± 2.6 a 1.2 ± 2.1 a 
Females 8.0± 5.4 a 6.6 ± 4.7 a 

Adult Recovery 
Males 97.8 ± 5.0 a 97.8 ± 2. 8 a 
Females 92.1 ± 8. 2 a 93.6 ± 6.2 a 

% Survival 
(Neonate to Adult) 

~1a 1es 78.6 ± 9.0 a 73.8 ±12.2 b 
Females 74.3 ± 9.2 70.5 ±13.2 a 

Sex Ratio 

# r~ales/Fema1es	 1.2 ± 0.5 a 1.2 ± 0.3 a 

%Mating pairs	 92.3 ± 7.6 a 90.4 ± 8.5 a 

Eggs laid/female	 1055.1 ± 122.9 a 986.1 ± 104. a b 

1/ Means within a row followed by the same letter are not significantly
 
- different (P = 0.05).
 

Y Neonates placed onto diet from January 31, 1979 to April 10, 1979.
 

'}j Neonates placed onto diet from April 13, 1979 to August 22, 1979.
 

Table 2.	 The major developmr?tal and reproducti~7 differences between the 
New Jersey colony - and the standard -. 

The New Jersey Colony had: 

I. A higher mean larval stage on the 14 PID 
II. Lower pupa weights 

III. Fewer female pupae present on the 32 PIO (Cal OT 
50) IV. Lower female pupae deformity 

V. Reduce survival from neonate to pupae 
VI. A reduced OTS for adult males 

VII. Reduced male Qurvival from neonate to adult 
VIII. Fewer eggs laid/female 

l! Neonates placed onto diet from April 13, 1979 to August 22, 1979. 

Y Neonates placed onto diet from January 31, 1979 to April la, 1979. 
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Project Number: Gr~ 7.3.4 
Project Title: Insect Production and Distribution 
Report Period: Apri 1 1, 1979 - September 30, 1979 
Report Type : Interim 
Project Leaders : L. F. Kennedy, J. J. Baker, O. T. Forrester 

The primary objective of the rearing facility of this laboratory is to 
produce sufficient quantities of life stages of the gypsy moth in support 
of research projects at this laboratory and at several universities and 
experiment stations in the United States and foreign countries. 

Following is a summary of production and distribution of such material. 

A.	 Producti on Infested 3,367,284 Neonates 

Refri gerated 31 ,026 Egg masses 

B	 Distribution 

1.	 Methods Development and A.R.S.
 

Insecticide screening 211 ,300 Larvae
 
Sterile male 19,935 Larvae
 

662,330 Male pupae 
15,000 Female pupae 
37,515 Male spins 

Vi rus Project	 178,835 Larvae 

2. Cooperators r3 Pupae r. Pupae Eag masses 
Michigan State University 
R. Carde	 67,550 9,050 
Agricultural Research Center 
Beltsville, MD - R. Webb 17,925 7,500 

Conn. Agricultural Exp. 
Station - J. Anderson 14,600 10 
Massachusetts University 
P. Barbosa 3,800 

Forest Service 
W. Rollinson 35 

New Jersey Dept. of Agric. 
W. r~etterhouse	 511 
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:::J Pupae ~: Pupae Egg masses 
enef i ci al Insects Introducti on 
esearch Lab., Newark, DE 
oger Feuster 20 

~en n State University 
. ~1umma 55 

~l a r k s o n College of 
-echnology - S. Hurnung 15 

~ u t g e r s University 
A. Forgash 200 

Over 70%of females reared were discarded. 

Our new hatch chamber with controlled humidity has been in use since 
10/ 5/ 79 and has resulted in a significant increase (4-5 days) of larval 
survival. 
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Project Number: GM 8.3.2 
Project Title: Rearing Techniques and Production Costs 
Report Period: April 1,1979 - September 30,1979 
Report Type: Interim 
Project Leaders: o. T. Forreste~, L. F. Kennedy, J. J. Baker 

The following rearing techniques were adopted for large scale rearing in 
September of 1978. The primary change is the elimination of the 21 day 
transfer and sexing operation. Cost of each operation is per 1000 insects. 

Diet Preparation 

Diet preparation and dispensing procedures have changed slightly. The 
addition of a Breddo Likwifier with an 80 liter capacity has improved the 
quality and uniformity of diet batch preparation. Labor for diet prepara
tion and dispensing is $1.00. Cost of 84 cups and lids $2.94, diet 
$2.98. Cost of diet preparation and materials is $6.92. 

Putting neonates on diet 

Neonate larvae are placed on the diet at 12 per cup (XE-6 Sweetheart 
Plastics) labor $2.84. Neonates developed to pupation in the original 
container. 

Pupal Harvest 

The present pupal harvest system has not changed. Pupae are harvested 
from the XE-6 oz. plastic cup - cost of labor $2.35, container cost for 
pupae harvest $1.60. 

Mating and egg harvest 

This procedure has changed slightly. Container cost for mating SOD pair 
is $7.00. These containers can be re-used about 10 times 70 reducing
the cost to $.70, labor $5.67, total cost of $6.37. 

The above costs are for production rearing. The cost of rearing the colony 
is $22.77, the difference in cost is because insects for colony are reared 
8/container. Productions costs for sterile male production should be about 
$13.56. 
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roj ect Number:	 GM 8. 3. 4 
roj ect Title:	 Evaluating the Sampling Techniques used to Establish
 

Standards and Monltor Production I . Egg Sampling
 
Techniques II . Larval Development Techniques
 

epor t Period: Apri1 1, 1979 - September 30, 1979 
~e po rt Type: Interim 
Jroj ect Leaders: John Allen Tanner and Terry Buck 

. nt roduct i on: 

A quality control program must have samplin9 techniques which accurately 
est imat e the true population mean . This requires careful evaluation of 
each sampling technique before it i s accepted for use in a quality control 
program. 

In this and future reports, samplin9 techniques proposed for use in our 
qual i ty control program will be evaluated for their accuracy in expressing 
t he true population mean. Unreliabl e or inaccurate techniques will be 
modi f i ed or discarded. 

T. Egg sampling techniques : 

A reliable hatch test is necessary to determine the effects of alternate 
rear i ng methods on the gypsy moth reproduction. Also, hatch tests are 
needed to determine the number of eggs that must be incubated for production 
maintenance. A dehaired sample is preferred. The number of eggs in a 
sample can be kept constant when the sample is dehaired compared to a 
non-dehaired sample. Also, a smaller sample si ze may be possible if 
several masses are dehaired and the eggs "homogenized" rather than taking 
a non-dehaired sample from several individual egg masses. 

Tests by Tanner and Buck (1979) have shown that the hatch of a dehaired 
sample is seduced when the eggs are incubated directly in an environmental 
room (25.5 C, 50-55% RH). Further testing has shown that this reduction 
was due to the environmental room being programmed for too low humid ity 
and/or too high air flow. The following test was establi shed to determine 
if the reduction in hatch was due to low humidity or high ai r flow within 
this room. 
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Methods and Materials: 

An egg sample was removed from the core of an egg mass (New Jersey F18 chilled 120 days). The sample was dehaired by rubbing the sample
between two pieces of paper. Fou r 20-egg samples were randomly selected 
and placed into individual plasti c petri dishes (50 x 9 mm). One sample 
was placed directly into the environmental room (25.50C, 50-70% RH). The 
remaining three samples were placed into desiccators located within the 
environmental room. Air flow was allowed into one of these desiccators 
by removing the top . The other desiccator was closed to prevent any air 
flow into it. The third desiccator was maintained at a saturated atmosphere-

Newly hatched neonates were removed daily. Percent hatch was computed 
based on the total number of embryonated eggs. Five masses were used per 
replication. Four replications were conducted over a period of time. 
The treatments were analyzed by an AOV test and compared with the 
Newman-Keuls test. 

Results: 

Low humidity and hot air flow caused the reduced hatch observed when dehaired 
eggs were incubated in the environmental room. Dehaired eggs incubated in 
a saturated atmosphere produced a significantly higher hatch than eggs 
incubated under any of the ambient humidity treatments (Table 1) . There 
were no significant differences in hatch between eoqs stored under any of 
the ambient humidity treatments . 

Table 1.	 The effects of relative humidity and air flow on the percent hatch 
of dehaired gypsy moth eggs (New Jersey F1S). 

Treatment	 Percent Hatch l! 

Closed desiccator (100% RH) 92.1 ± 0.2 a 
Closed desiccator (Ambient Humidity) 59.3 ± 20.8 b 
Open desiccator (Ambient Humidity) 54.5 ± 14.4 b 
Environmental Room (Ambient Humidity) 54.3 ± 9.8 b 

l/ Means within a column not followed by the same letter are significantly
different at the 5%level . (Newman-Keuls Test) 

-118



:ncubat i ng dehaired eggs in a saturated atmosphere is a technique useful 
&o r developing an accurate hatch test. The following test was conducted 
: 0 determine if a 20-egg sample can be used to predict the hatch of an 
_gg mass. 

'et hods and Materials: 

~ group of eggs were removed from the core of a New Jersey F 0 egg mass 
' chi l l ed 120 days) and mechanically dehaired. Two 20-eqq sa~Ples were 
andomly selected and placed into individual petri dishes (50 6 9 mm). 

~n e dish was placed directly into the environmental room (25.5 C, 50-70% RH). 
-he remaining dish was placed inside a desiccator (100% RH) located within 
~ he environmental room. The remaining portion of the egg mass was also 
pl aced into a petri dish and incubated directly in the environmental room. 

neonat es were removed daily. Five egg masses were selected/replication. 
Si x replications were conducted over a period of time. 

Resul t s : 

The use of a saturated atmosphere greatly improves our ability to predict 
hat ch of an entire egg mass from a 20-dehaired egg sample. There was a 
hi gh correlation between the percent hatch of the whole egg masses and 
their corresponding egg samples incuba~ed within a saturated atmosphere 
(Fi g. 1, r = .62). There was very little correlation between the percent 
hatch of the whole egg masses and thei r corresponding egg samples incubated 
directly in the environmental room (r = .16). 

There is an indication that in a saturated atmosphere, a 20-dehaired egg 
sample may not be accurate in predict ing hatch from egg masses of low hatch. 
In this test, 4 out of the 30 masses hatched below 80%. However, the 
hatch tests predicted only one mass wo uld hatch below 80% (Fig. 1). The 
mean discrepancy between the predicted and actual hatch of egg mass was 
2.9 % for masses with 80% or higher hatch and 21.2% for egg masses with 
below 80% hatch (Table 2). A sample of four is not very large. Further 
testing is necessary before a valid conclusion can be reached on the 
accuracy of a dehaired sample, in a saturated atmosphere, in predicting 
the hatch of an egg mass. 
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Table 2. The mean difference between the predicted 1I and the actual 
percent hatch of gypsy mo th egg masses. 

Egg Masses 
Percent Hatch Number of Hean percent 

Range ~1asses Difference 

80-100 26 2.9 ± 2.7 

41-75 4 21. 2 ± 14.1 

l/ Twenty dehaired e~gs!mass incubated in a saturated atmosphere. 

High Humidity Chamber: 

A high humidity egg incubation chamber was developed for the incubation of 
a large number of egg samples. A test was designed to determine if the 
percent eclosion of egg samples incubated in this chamber were comparable 
to the percent eclosion of egg samples incubated in a desiccator (saturated 
atmosphere) . 

Methods and Materials: 

Ten egg samples were removed from the core of a New Jersey F egg mass. 
One half of the samples were dehaired and placed into indivi~aal petri 
dishes (50 x 9 mm). The non dehaired egg samples were also placed into 
individual petri dishes. One dehaired and one non dehaired sample was 
placed into each of the following locations: 

1) Directly in the environmental room (25.50C, 50-70% RH) 

2) A desiccator located within the environmental room (100% RH) 

3) On shelf 2, 7 and 13 within a 
environmental room (100% RH) 

high humidity chamber located in the 

Neonates were removed daily. Five, 120 day chilled egg masses were used! 
replication. Five replications were conducted over a period of time. 

Results: 

Only two replicates have been completed. Preliminary results indicate no 
difference in percent hatch between eggs incubated in the high humidity 
chamber and eggs incubated in the desiccator. The percent hatch is very 
high for both treatments. 
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_arval Development Sampling Technique: 

al development is determined on the 7th, 14th and 21st post larval 
:est day. Five cups of larvae are randomly selected and pooled. The 
:al number of larvae per developmental stage is determi ned. The mean 

al stage is t hen determined by t he fol lowi ng fo rmula 

1J# l ar vae/ devel opment al stage x the develo pme nta l stage # ) 
total # l arvae 

comoared to the standard. 

e following test was conducted to determine the accuracy of a 5 cup sample 
On predicting the mean larval stage of the whole po pulation. 

~e t h o d s and Materials: 

Col ony productions were sampled on the 7th, 14 or 21st post-larval infest 
day. Five cups were randomly selected and pooled. The mean larval stage 
was determined by the above formula . The mean larval stage was then 
determined for the corresponding colony production. 

Five repl ications were conducted over a period of time. A paired observa
tion t-test was used to compare the sample mean larval stage to the colony 
production mean larval stage. 

Results : 

No significant difference was observed between the samples and their 
corresponding population mean larva l stage (Table 3). The f i ve cup sample 
size is large enough to accurately predict the mean larval sta ge of t he 
population. 

Table 3.	 The mean larval stage of al1ive cup sample size and their 
corresponding population . 

Post larval infest day ~ 
7 14 21 

Sample 2. 1 ± • 1 3. 9 ± .1 5.2 ± .1
 

Population 2. 1 ± • 1 3.9 ± . 1 5. 1 ± • 1
 

1/ Five replications 

~ All means within a colu mn were not s i gni f i cantly di f ferent (P = 0. 05 ) 
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Project Number: 
Project Title : 

GM 9.3.1 
Laboratory Evalu ation of Eggs 
WI Infestation 

Collected from Oconomowoc, 

Report Period: April 1, 1979 - September 30, 1979 
Report Type: Final 
Project Leader: O. T. Forrester 

This project was undertaken to evaluate the quality of the gypsy moth 
population found in Oconomowoc, \~isconsin. The 12 egg masses received 
were checked for number of eggs/mass, parasitism, percent embryonation, 
percent hatch and virus titer. 

Methods and Materials: 

The average number of eggs per mass was determined by removing all debris 
from the egg mass and weighing the mass. The weight of the egg mass in mg 
was then multiplied by 1.33. 

Percent parasitization could not be determined because the egg masses were 
shipped in aggregate. One package of three egg masses contained live 
Ooencyrtis, therefore all three masses would show parasitism. 

Embryonation and hatch were determined by samples taken from each mass. The 
samples were not dehaired or surface disinfected. 

Virus titer was determined by placing neonates from the hatch test on 
modified hornworm diet. Observations on presence of virus were made after 
14 and 21 days of development. All work was performed under a vertical 
flow laminar hood. 

Results and discussions: 

The mean egg mass weight was 694 .5 mg. This calculates to 924 eggs per mass 
or 11,084 eggs from the 12 masses. An accurate estimate of parasitization 
was not possible because of aggregate storage of the egg masses, however, 
Ooencyrtis kuwanai was observed. Embryonation of these egg masses was 100%. 
Hatch, establishment on diet and survival were excellent with 92.4%, 98.7% 
and 95.9% respectively. 

There was no evidence of virus or other diseases observed in the Oconomowoc 
egg masses sampled. This population appears to have an excellent potential 
for rapid growth. 
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Project Number: GM 9.3.2 
Project Title: Silk Removal from Gypsy Moth Pupae 
Report Period: April 1, 1979 - September 30, 1979 
Report Type: Interim 
Project Leader: O. T. Forrester 

No work is being reported this period because of complications experienced 
this past summer during large scale production. Data will be presented in 
the next semi-annual report. 
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Project Number: G~~ 9.3.3 
Project Titl e: The Effect of Temperature on Vitamin Pre-mix Relative to 

Development and Egg Hatch 
Report Period: April 1,1979 - September 30,1979 
Report Type: Final 
Project Leader: O. T. Forrester 

In the previous report, tests indicated that boiling Hoffman LaRoche 
vitamin pre-mix had little effect on developmental rate, pupal weight, 
normality or hability of egg masses chilled for 90 days. This report 
compares %hatch at 90 and 120 days of storage. 

Percent hatch 
Treatment 90 days 120 days 
Boil ed vitamins 83. 1 ± 11 .8 72.9 ± 12.7 

Vitamins added @900C 82.7 ± 4.6 61.7 ± 22.3 

Vitamins added @700C 69.2 ± 14.4 68.2 ± 3.5 

Boiled vitamins 
No oils added 52.7 ±24.6 61.5 ± 8.9 

Egg hatch was lower in all treatments after 120 days of chilling. Egg 
hatch was comparable between treatments at 120 days. 
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Proj ect Number-: 
Project Title: 
Report Period: 
Report Type : 

GM 9.3,4 
Alternatives to 
Apri 1 1, 1979 -
Final 

Wheat Germ in Artificial 
September 30, 1979 

Gypsy Moth Diet 

Project Leader: O. T. Forrester 

In the preliminary report on this project it was observed that 100%of 
the adult male gypsy moths reared or oatmeal diet with linseed oil 
deleted had abnormal wings. It was also observed that neonate larvae 
did not develop beyond the second i nst ar if cholesterol was omitted 
from the oatmeal diet. 

Sterols 

An 8 treatment test was conducted to determine the level of cholesterol 
required for normal larval development. Cholesterol levels tested were 
0, 25, 50, 75, 125, 250 and 500 mg/ l . The eighth treatment was a 
modified hornworm control. A simi lar test design was used to determine 
the B-sitosterol level required fo r normal development. B-sitosterol 
levels tested were 0,0 .125,0.25,0 .50,1.0 and 2 gm/l. The diets were 
not changed in these tests. 

The addition of 250 mg/l of cholesterol to the oatmeal diet resulted in 
growth characteristics comparable to those from the HW control. Below 
this level, some insects developed normally while others were slow and 
still others did not establish at al l. 

Table 1.	 Growth and development of gypsy moth larvae on oatmeal diet 
with varying amounts of cholesterol added. 

mg cho1estero1/1 Time to adults (days) %Neonates % Normal 
a 'i? to adult a 'i? 

a None None	 0 
25 None None	 a 
50 50.9 ± 5.0 54.2 ± 5.3 16.8 100 91. 7 
75 51.9±5.8 55.4 ± 5.6 24.4 88.9 93.8 

150 47.5 ± 4.3 50.5 ± 4.4 73.1 100 87.9 
250 44.8 ± 2.2 47.8 ± 2.8 93.1 100 98.5 
500 46.1 ± 3.4 48.9 ± 3.9 89.4 100 100 

Hornworm control 43.2 ± 1.5 44.6 ± 2.3 89.4 95.5 94.0 
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In the B-sitosterol portion of this study a level of 500 mg/liter gave 
results comparable to the control. Below this level the results were 
similar to the cholesterol study. 

Table 2.	 Growth and development of gypsy moth larvae on oatmeal diet 
with varylng amounts of B-sitosterol added. 

mg B- Time to adults (days) % Neonates % Normal 
sitosterol/l a ~ to adult a ~ 

0 59.0 ± 7.5 61. 7 ± 4.0 4.4 100 100 
125 51.9 ± 6.8 54.0 ± 6.5 15.0 93.3 88.9 
250 47.4 ± 4.7 48.9 ±3.4 40.6 93.5 89.5 
500 45.4 ± 2.2 46.8 ± 3.6 80.6 98.4 91.a 

1000 44.6 ± 1. 5 44.9 ± 2.5 91.3 100 88.4 
Control* 44.6 ± 1. 7 45.2 ± 2.6 89.4 100 88,,4 

* Control diet contained 1 gil cholesterol 

Fatty acids 

A 7 treatment test was conducted to determine the minimum amount of raw 
linseed oil necessary for normal adult male development on the oatmeal 
diet. Levels tested were 0, 0.125, 0.25, 0.50, 1 and 2 ml raw linseed 
oil/l; treatment 7 was a modified hornworm control. A second test was 
conducted to determine the level of l i nol eni c or linoleic acid necessary 
for normal adult male wing formation. Levels previously mentioned for 
the raw linseed oil tests were used except 2 ml/liter. 

Larvae reared on oatmeal diets developed normally through the pupal stage 
when compared to the controls regardless of the amount of linseed oil or 
fatty acid added. All developmental data were comparable until adult 
emergence. Adult males reared on diets deficient in linseed oil or 
linoleic and linolenic acids showed gross abnormalities in both sets of 
wings and the abdomen; those reared on the controls were normal. Results 
are summarized in Tables 3, 4 and 5. 

Table 3.	 Growth and development of larvae on oatmeal diet with increasing 
concentrations of raw linseed oil. 
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Table 3. (Cont'd). 

ml raw linseed Time to adults (days) % Neonates %Normal 
oil/liter a ~ to adult a ~ 

0.0 44 . 5 ± 1. 9 47 . 6 ± 1. 8 41. 3 0.0 76.9 
0.125 45.9 ± 3.4 48.9 ± 3.3 56.3 0.0 89.2 
0.25 46.4 ± 2.9 49.9 ± 2.6 64.4 44.9 77 .8 
0.50 46.8 ± 2.8 49.1 ± 2.8 75.0 93.0 73.0 
1.0 46.6 ± 3.2 49.6 ± 2.8 65.6 100.0 75.9 
2.0 46.9 ±3.6 50.2 ±3.1 73.1 100.0 69.4 
Hornworm 
control 44.5 1.5 47.6 3.3 81. 9 94.7 75.9 

Table 4. Growth and development of larvae on oatmeal diet containing 
increasing amounts of l inolenic acid. 

ml 1inolenic Time to adult (days) %Neonates % Normal 
acid/l a ~ to adult a ~ 

0.125 44.6 ± 1.9 46.2 ± 2.6 86.3	 0.0 87.8 
0.25	 44.0 ± 1.4 45.9 ± 2.4 90.6 7.2 86.R 
0.50	 43.4 ± 1.3 45.4 ± 2.6 93.7 72.2 88.5 
0.75	 43.8 ± 1.3 45.4 ± 2.4 96.25 97.4 93.4 
1.0 43.6 ± 1.8 45.4 ± 2.7 95.6 100.0 79.7 
1 ml raw linseed 
oil/l 43.5 1. 9 44.5 2.7 91. 9 100.0 79.6 

Table 5.	 Growth and development of larvae on oatmeal diet containing 
increasing amounts of linoleic acod. 

ml linoleic x time to adult % Neonate % Normal 
acid/liter a ~ to adult a ~ 

0.125	 43.6 ± 1.8 44.6 ± 2.4 77.5 0 85.0 
o. ;~ 5	 43.3 ± 1.5 45.2 ± 2.8 83.8 0 79.9 
0.50	 44.2 ± 2.0 45.1 ± 2.7 80.0 0 65.6 
1.0	 43.8 ± 2.2 44.9 ± 2.6 86.3 0 80.8 
1.0 raw linseed 
oi 1 43.5 1.9 44.5 2.7 91. 9 100 75.9 
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Females appeared to be uneffected by t he low fatty acid content of the 
diets. They emerged normally with only small percentages appearing 
abnormal, similar to the controls. The experiment to determine the 
optimum amount of raw linseed oil i n the oatmeal diet showed two effects. 
Fi rst, as the amount of oil was increased in the diet, the percentage of 
neonates that reached adulthood increased. This was primarily due to the 
i nabi l i ty of the males from treatments with low oil content to completely 
eclose. Larvae which fed on diets containing suboptimal oil concentrations 
showed high mortality rates in the larval and pupal stages. The results 
indicate that at or above a level of .25 ml/liter, the percentage of 
neonates to reach adult was comparable to the control. The second effect 
appeared in the emerged adults. The resul t s showed that the addition of 
at least .5 m1/1 of raw linseed oil i n the oatmeal diet produced normal 
males in numbers comparable to those of the control. The percent normal 
males decreased as the amount of raw linseed oil decreased below this 
level. Adult female moths did not appear to be effected by changing levels 
of raw linseed oil. As the levels of oil were increased in the diet, the 
percentage of normal females remained the same. A level of .5 ml - 2 ml/l 
raw linseed oil gave results for both males and females comparable to the 
modified hornworm diet control . 

In the experiment to determine the effect of linolenic acid, technical 
linolenic acid (98.5%) was added at the same levels tested in the raw 
linseed oil experiment. An additional treatment of .75 ml linolenic acid 
was added to improve the precision of linolenic acid requirements. The 
results indicate that levels of lino lenic acid at or above .125 ml/l, 
the percent neonates to reach adult i s comparable to the control. A level 
of .75 linolenic acid/l was required to produce normal adult males in 
numbers comparable to the control (Table 4). As before, females did not 
appear to be effected by the levels of oil tested. Linoleic acid was 
tested at the same levels as linolenic acid. At .25 ml linolenic acid/l, 
the percentage of neonates to reach adult was comparable to the control. 
The highest level of linoleic acid did not produce normal wings in the adult 
male; 100% of all adult males in al l treatments were grossly deformed, 
while all of the adult males in the control were normal. As in the previous 
two experiments the adult females were not effected by the oil levels and 
all measurements were comparable to the control (Table 5). 
Oils 

Wheat germ diets used as controls in these tests produce normal adult 
males without the addition of lipids . In a third series of experiments, 
wheat germ oil was added to the oatmeal diet at concentrations of 1, 3, 6, 
9 and 12 ml/liter; 1 ml raw linseed oil/liter was the control. Results 
are summarized in Table 6. This experiment showed that at or above 1 ml/l 
wheat germ oil, the percentage of neonates to reach adult was comparable 
t o the control . A level of 12 ml wheat germ oil/liter was required to 
produce normal adult males i n numbe~s comparable to the control. 



Table 6. Growth and development of larvae on oatmeal diet with added 
wheat germ oil. 

ml wheat germ x Days to adult % Neonate % Normal 
oil /1 a ~ to adult a ~ 

1 44.5 ± 1 . 8 46 .4 ± 2.7 79.4 0.0 89. 6 
3 44.5 ± 1.6 45 . 3 ± 2.6 96 .3 2.7 82. 3 
6 43.9 ± 2.2 45.1±2.9 91. 9 32.8 80.5 
9 44.7 ± 1. 5 45 . 2 ± 2.5 83 .1 72.5 71.4 

12 44. 1 ± 1.7 45 .4 ± 2.8 80.0 98.4 70.8 
Control* 44.1 ± 1.5 45 .9 ± 2.6 90.0 100 93.4 

* Control oatmeal diet with 1 ml raw linseed oil/liter added. 

Discussion 

Gypsy moth larvae reared on the oatmeal diet could not develop beyond the 
second larval instar without the addition of a sterol. The addition of a 
minimum of 250 mg/liter of chol esterol or 500 mg/liter of B-sitosterol 
resulted in normal larval growth and development. Sterols also seem to 
have some effect on developmenta l time and larval survival to adult. 
Survival to adult increased as sterol amounts were increased to 250 mg 
cholesterol or 500 mg B-sitosterol while developmental time adult decreased 
as sterol levels increased. 

In the B-sitosterol test, 4.4% of the larvae survived to adult, even though 
no sterols were added. This may have been caused by a product change. The 
earlier tests were conducted using Quaker rolled oats; Purina rolled oats 
were used for the B-sitosterol test (Table 2). 

Although wheat germ and rolled oats both contain 7-9% lipid fractions, the 
specific fatty acids present are different (Table 7). Since the addition 
of .75 ml/l linolenic acid, or . 5 ml/l raw linseed oil to the oatmeal diet 
produced normal wings in adult males, it is probable that the larvae require 
linolenic acid for normal development. Linoleic acid added to the diet did 
not produce normal adult male insects and very high levels of wheat germ 
oil (12 ml/l) were required to produce normal male insects. The female 
larvae can grow and devel~norma l ly when supplied with much lower levels 
of fatty acids than needed by the males. 
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Table 7. Composition of lipid fra ction of dietary materials. 

Raw Wheat germ Roll ed Wheat 
Fatty Acid linseed oil oi 1 oats germ 

Linolenic 52-55% 10.8% 3% 5.2% 
Linoleic 19-20% 44.1% 45% 57.0% 
Oleic ±15% 30% 35% 17.3% 
Stearic ± 5% 17% 18.5% 
Palmitic ± 5% 17% 18.5% 
Myristic ± 5% 17% 18.5% 
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roject Number: GM 9.3.5
 
roj ect Title: Comparison and Evaluation of Rearing Techniques
 
eport Period: April 1, 1979 - September 30, 1979
 
epor t Type: Interim
 
roject Leader: O. T. Forrester
 

o work is being reported this period. Several rearing techniques 
wi l l be reported next report period. 
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Proj ect Number : JB 9.1.1 
Proj ect Ti t 1e: Management of Japanese Beetle Populations in and Around 

Airports. 
Repor t Period : April 1, 1979 - September 30, 1979 
Report Type : Interim 
Proj ect Leader: Winfred H. McLane 

On September 12, 1978, Japanese beetle quarantine regulations were amended 
by the U. S. Department of Agricul ture to remove nursery stock, soil and 
sod from regulation. The only ar t i cles that will continue to be regulated 
under the quarantine are means of conveyance , such as aircraft, which can 
pose a threat of spreading the pest into uninfested states. 

The Japanese beetle causes extensive damage in the Eastern States and the 
current regulatory program serves to prevent the artificial movement of the 
pest to un i nfested areas. Airport environments offer excellent habitat for 
t he Japanese beetle, and large buildup of populations are often encountered 
t here. Effective soil larvicides are not available to check these outbreaks. 
Beetl es of both sexes disperse out of turf areas (between runways, etc.) in 
search of favored host plants on wh ich the adults feed. Consequently, large 
popul at i ons of adult insects may be found near terminal buildings, baggage 
st agi ng areas and loading aprons. These insects may enter aircraft and be 
t ransport ed large distances to uninfested states. There is particular 
concern about the impact the Japanese beetle is expected to have in Arizona, 
Cal i fornia, Idaho, Nevada, Oregon, Utah and Washington. Therefore, aircraft 
depar t i ng for these states from hazardous airports in the east are treated 
wi t h d-phenothrin. Treatments are applied to the baggage holds and passenger 
cabins . These treatments are costly , time consuming and may cause delays
i n ai rc raf t departure. Furthermore, public opinion of such a treatment 
program i s largely negative. A draft Environmental Impact Statement for this 
program has been prepared. It was determined that both the short and 10ng
range program goals of halting or ret ardi ng the natural spread of the pest 
t o west ern states can best be met by developing a management system which 
opt imal ly integrates available chemical, biological and cultural control 
methods . The intent of such a program would be to stabilize populations 
near ai rpor t s at l ow levels such t hat the need to treat aircraft to minimize 
hazard of spread would be preclude d. 

Obj ect i ves 

1)	 Pil ot test multi-component cont rol strategies to determine the most 
ef fect i ve means for reduci ng i nsect populations near aircraft to 
non-hazardous levels. 
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2)	 Develop procedures for maintaining populations at low, non-hazardous 
levels. 

: nods 

The	 management system could incorporate a number of components . These 
are	 listed and briefly discussed below: 

1)	 Monitoring Population Density - Sex pheromone or food bait traps can 
be used to monitor temporal changes in population density. However, 
the trapping system is not sufficiently refined to estimate larval 
density from adult survey data. Estimation of population density 
will be necessary to determi ne the need for, timing of, and type of 
treatment. The availability of such a monitoring system would serve 
as an early indicator of building populations and could be implemented 
in all airports of concern. 

2)	 Insecticidal Soil Treatment - Currently, no effective residual soil 
insecticide is available for use. Oftanol (Mobay) has given excellent 
grub control in small plot t es t s . If th is compound is registered, ~t 
would be valuable in reducing larval populations to the point where 
adult control options become more feasible. Dursban, Diazinon, Dylox 
and Dasanit are also registe~ed and may be of value if long residual 
action is not necessary. 

3)	 Trap Crops - Beetles emerglng from turf areas disperse in search of 
mates and food plants. Favored host plants (soybeans) strategically 
placed may intercept these dispersi ng insects and improve the efficacy 
of adult treatment. The use of trap crops may also serve to localize 
the following generation larvae, thus reducing the area needed to be 
put under grub control. 

4)	 Foliar Spray - Materials such as Carbaryl, Malathion, Methoxychlor
 
may be used as adulticides to treat foliage of trap crops and other
 
host plants (ornamental) i n t he vicinity.
 

5)	 Herbicides - Treatment of t urf areas with herbicides to reduce adult
 
host material may augment the effectiveness of the trap crop.
 

6)	 Soil Liming - Good evidence exists that larval populations are
 
reduced by adjusting soil pH to neutrality or slightly alkaline.
 
Such practice may have great value in maintaining beetle populations
 
at low levels.
 

7)	 Baited Traps - Attractant sources (sex pheromone and/or food bait)

within the trap crop area wi ll increase migration into the area and
 
facilitate the adulticide treatment.
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8)	 Milky Spore Disease - While t hi s material is not sufficiently 
efficacious to control dense populations of grubs, augmenting the 
pathogen may serve to maintain low populations at non-hazardous 
levels. 

During November, 1978, a planning meeting was held at Philadelphia, PA to 
plan Japanese beetle programs for eight airports. The following personnel 
were present: 

Table 1. Personnel attending the Philadelphia Japanese beetle meeting. 

Name	 Organization Location 

M. Cleveland SEA Beltsville, MD 
T, Ladd SEA Wooster, OH 
M. KLei n SEA	 Wooster, OH 

K. Lawrence SEA	 Wooster, OH 
J. Kennedy APHIS	 Hyattsvi 11 e, MD 
C. Amyx	 APHIS Hyattsville, MD 
P. Ochs	 APHIS Hyattsville, MD 
C. Nigro	 APHIS Moorestown, NJ 
S. McNally APHIS	 Philadelphia, PA 
H. Morgan	 APHIS Brentwood, TN 
R. Addington APHIS	 Dulles International 
R. Berninger APHIS	 Newark International 
D. Baker	 APHIS Newark International 
D. McCull ough APHIS	 Philadelphia International 
H. Murrnna	 APHIS McGuire AFB, NJ 
C. Overmiller APHIS	 Dover AFB, DE 
P. Turner	 APHIS Columbus Airport, OH 

C. Schwalbe APHIS	 Otis AFB, MA 
W. McLane	 APHIS Otis AFB, MA 

Various control techniques were d~ s cu s s ed and the following program was 
proposed for 1979. 
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Table 2. Japanese Beetle Methods Development FY 1979 

Activity 2 3 4 5 6 7 

Population Monitoring 
Soil Treatment-Oftanol 
Soil Treatment-Dasanit 

Host Treatment-Carbaryl 

Bait Stations 
Trap Crops 

, 
x x x x x x x x 

x x 

x 
x x x 

x x x x x X 

I 
X 

I 

1. Philadelphia 
2. Newark 
3. Dulles 
4. Dover 
5. Col umbus 
6. McGuire 
7. Bal timore 
8. Cincinnati 

On November 16, 1978 a proposed budget was submitted and funds were 
approved for work to be conducted at eight airports. Work plans based 
on activities in Table 2 were developed and approved for each program . 

During January and February of 1979 each airport was visited and APHI S 
personnel and airport officials me t to discuss the work to be conducted. 
Requests for experimental use permits for the insecticides Dasanit and 
Amaze were submitted to the Environmental Protection Agency by Mobay 
Chemical Company. Labels are attached; Dasanit (2.5 lb AI/A) carried 
permit 3125-EUP-161 and Amaze (2.0 lb AI/A) was permit 3125-EUP-160. 
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C-8734 Base Reg. (28 42) 

Reason to Issue: 
and "Conditions 

To revise 
of Sa Le " ; 

company name (S) 
2/3/77 

EPA Reg. No . 3125-213-AA 

~ 
DASANIT
 

15% Granular
 

INSECTICIDE - NEHATICIDE
 

FOR USE ONLY BY COMHERCIAL GROWERS, APPLICATORS, AND NURSERYMEN
 

FOR EFFECTIVE 
NEMATODES AND 

CONTROL OF PARASITIC 
SOIL INSECTS ON CERTAIN 

CROPS, AND COMMERCIAL TURF GRASSES 
AND aRNM1ENTAL S 

NET WEIGHT POUNDS 

ACTIVE INGREDIENT : 
O,O-Diethyl 0-[4-(methyl
-s~lfinyl)ph~nyll phosphoro

thioate f 15% 

DAN G E ~p a I so N INERT INGREDIENTS: •••••••••••• 85% 
100% 

KEEP OUT OF REACH OF CHILDREN fU .S . Patent No. 3,04 2,703 

(See antidote and danger EPA Reg. No . 3125-213-AA 
statements on rear panel) 

STOP - READ THE LABEL BEFORE USE 

NOT FOR USE OR STO~4GE IN OR AROUND THE HOME 

SOLD BY 

MOBAY CHEHICAL CORPORATION 
AGRICULTURAL CHEMICALS DIVISION 
Box 4913 , Kansas City, Mo. 64120 

Note~ Underlined letters in chemical nome ncl a t ur e should be italicized when printed , 
not underlined. 
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chnical·
 
mation
 

Chernaqro Agr lcuhu ral D! V1 slOn
 

Mobay Chemical Corpo ra no n
 
Box 4913. Kansa s City. Missouri 641 20
 

INT RO DUCTI ON 

"":"NO l , fo r m e r ly BAY S RA 1 2 8 6 9 (B AY 92 114) , insecti cide wa s o rig in a ted by the parent company of 
o r ik e n Bay e r GmbH, leverk usen, West Ge r m an y , and is b eing d e ve lo p e d in the United S ta t es and Canada by 
o u nd e r licen se . OFTANO l is protected b y U .S . Patent No . 3 ,621,082 and Can adian Pa tent No . 825,198 . It has been 

nd e r ENT ·27 74 8 ass igned by the Ent o m o lo gic a l Resear ch Se rvi c e o f th e Un it ed St at e s Departmen t of A qr icultu re , 

- A N O l h a s d em o n str a ted exce lle n t p ote n t ial a s a so il in sectic ide in a n um b er of fie ld cro p s and vegetables _ Its 
il.e tox ic it y to fi sh and e a rt hw or ms is a par t icu lar bene fi t. O FTAN OL is highl y t o x ic to honey bees . 

CHEMISTRY 

Ch e m ic al Name : Str uctura l Form ula : 

,' Ie t h y l 2 · [ [etho xy [ (l-me t h y le t h y l)a m in o ] phosphinothioyl] 
be n zo a te (CH,l,CHNH) Lo-@ 

2 s 
C H O COOCH(CH )2 

J

PHYSICAL AND CHEMICA L PRO PERTIES (Te ch n ical ) 

ar a n ce : Ye llo w -brown liq uid . Mo lec u la r We igh t : 34 5 

g Poin t : < -12 0 C. Specif ic Grav ity : 
2 0 0 

- 1.14 @ 20 0 C . 

ntv : Soluble in acetone , ke rose ne, a lcoho l, eth e r , benzen e , and x y len e . 
So lub le in water . ca . 20 ppm . 

i t v : S ta b le under n o rm al use conditions . S u b ject t o h ydro ly sis und er a lk a hne co nd it io ns . 

FORMULATIONS AVA ILABLE FOR TESTING 

F T A NO L is a vailable for testing in the formu lat io ns listed belo w . It is required th at th e n a t u re o f a co n te m p la te d p roject 
so e c if ied when req ue sting sa m p le s. 

OFTANOL 6 E m u ls if iab le containing 6 pound s act ive ingred ien t p er gall on 
OFT ANOl 1 5 % G ra n u la r 
OFTANOL T echn ica l (av ailable only for sp e c ial p urposes) 

HANDLING AND STORAGE 

St o re in a coo l dry ar ea. Store the liquid f orrnul at io nsawav fr om ex ces si ve h eat a n d o pe» fl ame . Sto re av-av from foods in 
il'1 ar e a d e signa ted s peci fica lly for pesticides. 

O F T A NO l is a Reg. TM of the Parent Company of :=a r be n fa b ri ke n Bayer Gmb H , l e ver k usen . 
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Or i gi nal plans called for treating 1,600 acres at Philadelphia (1,460 
acres by aircraft and 140 by ground equipment) and 3,000 acres at 
Cincinnati (2,720 acres by aircraft and 280 acres by ground equipment). 
Newark was to treat 700 acres wi t h Dasanit using ground equipment only. 

Usi ng the APHIS Cessna Ag-Truck aircraft, a modified granular spreader 
was calibrated to apply 13.3 pounds of 15 percent granular Amaze per acre 
of turf. Some modifications had to be made on the spreader to allow an 
effective swath width of 60 feet. 

Ground equipment was located and moved to the airports for spreading the 
two insecticides where aircraft could not be used. All ground equipment 
was calibrated to give the desired amount of material on each acre. 

It was originally planned to begin treatment in March, however, we were 
not able to start aerial appli cation of Amaze at Philadelphia and 
Cincinnati until early April because of delays in obtaining experimental 
use permits. However, at Newark turf treatments with Dasanit started 
the last week of March using ground equipment only. 

Spring grub surveys started du r ing Mid-March or as soon as the frost 
was out. Using a 7 x 7 inch shovel, one dig and count of grubs was 
made on each acre of turf. So i l samples were also sent to Gulfport, 
Mississippi for chemical analysis. 

Evaluation of adult beetle popul ations was to be accomplished with 
pheromone/lure baited traps. The following table lists the number of 
traps deployed at each airport . All traps were in place by June 15. 
Table 3. Number of Pheromone and lure baited traps used. 

Airport No. Traps 

Baltimore 
Cincinnati 
Columbus 
Dover 
Dulles 
McGuire 
Newark 
Philadelphia 

25 
100 
200 
10 

1,200 
100 
80 

150 
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t Dulles, we attempted to use traps to control the adult popu l at i on. 
ne trap/acre was used over 1 ,400 acres of turf area. Traps were locate 

i n such a way as to give best "protection" to aircraft , All traps were 
bai t ed with pheromone and granular lure. Preliminary observations 
indicate that we were successful in cont rol l i ng the adult beetle popul a
t i on at Dulles such that no treatment of aircraft was felt necessary . 
However , near the TWA facility a heavy population of beetles developed 
on host plants near a single trap l i ne. As this population was very 
near TWA aircraft, it was sprayed with carbaryl from ground equipment, 

In general all traps performed wel l at all locations. The pheromone was 
easy to use and worked well despite an error in formulation of the lure . 
Thi s was rectified by adding lure t o each trap a number of times through out 
the summer as the material dried out after about two weeks. We also had 
a number of traps stolen dur ing the season. At Greater Cincinnati airport 
over 2,000 pounds of beetles were trapped in 110 traps during July. A 
much larger number of beetles woul d have been captured with larger capaci ty 
traps. 

Because of an unexpected buildup of Japanese beetle adults at Baltimore 
Washington airport, an aerial treatment with Sevin 80S was conducted and 
Sevin 4-oil was applied to all turf areas at Greater Cincinnati airport 
during the first week of August. 

On September 16, 1979, the entire ai rport at Columbus, Ohio was treatea 
with the experimental insecticides Amaze (1,230 acres) and Dasanit (60 acres ) 
to enable comparison of those compounds. 

Final reports covering the work at each airport are attached. 
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Tnbl e - Pe r cen t a ge con t ro l 
f e n s u l f ot h i o ~/ or 

of l a rvae of Jap anes e beetles!/ at three i n ter nationa l airpor t s , tr ea ted wi t h 
Arn a zeR 1/ , b~~i r~ l a n e or gr ound spre ade r s, t reat ed Soring, 1979 . 

Loc a t i on 

Treatmen t , how appli ed, 
(fonnulation) 
(Rat e - lb . ai/acre) 

date Eff e cti ve 
days!!../ 

Spring _ 
Numbe r Larvae!ftZ 
Unt reated Treated 

Control 

Percentage 
Contro l 

FalJ2/ 
:qumbe r l a rv a e / ftL 
Vntr eated Tr ea t ed 

Con t r ol 

Per ce n tag e 
Control 

Cincinnati 

AmazeR ... Gr ound - 4/7/79 
( l SC. - 2 lb.) (Skibbe) 52 9.3 0.9 97 6.7 1. 28 81 

AmazeR - Ground - 4/ 7/ 79 
(20G, - 2 l b . ) (Skibbe) 52 12.5 0.6 96 6.2 0.94 85 

Amaz eR - Air - 4/7-8/79 
(15G - 2 lb.) 52 11. 9 1.1 91 4.4 0.8 82 

I 

~ Philadelohia 
? 

AmazeR - Air - 4/15-16/79 
(15G. - 2 lb.) 42 7.6 2.3 71 2.0 0 100 

AmazeR - Ground - 4/18/79 
(l5G . - 2 lb.) (B. Turbine) 40 7.4 2.9 60 0.5 0 100 

Newark 

Dasanit - Ground 
(15G. - 2.5 lb.) 

- 3/28/79 
(Herd) 70 10.7 0.8 ' 93 17 2.7 811 

Dasanit - Ground ~ 4/l7/7~/ 42 8.8 2.9 67 17.6 9.2 47.6 

IJ 94% or more Popillia japonica at all locations, spring. 
2/ DasanitR 

3/ Other designations - OftanolR, SRA 12869 and Bay 9211 4. 

~/ Number days between first significant 
ra infall and day plots were read. 

1/ Eff ec t on next annual brood hatched from eggs 
l a i d in July and August. 

~/ One plot onl y - very poor coverage - windy, 
machinery problems, etc. 

Prepared by K.O , Lawrence 
USDA, SEA-AR 
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October 26, 1979 

JAPANESE BEETTwE NANAGEME:lT PROJECT 

BWI AIRPORT 1979 

The Maryland Department o f Agriculture, Plant Protection Se c t io~ , 

conducted specific surveys Ln coopera tion wi t.h the Maryland De par tmen c 
of Transportation (BHIA FaciH t i.e s Na i.n t en a n ce Staff) and the USDA, 
APHIS, Plant Protection and Quarantine s t a ff i n an effort to impr ov e 
managenen t techniques for Japane se beetle popu l a t i on s at t he a irp o r t . 
The primary goa l was to de t e rrni.n e ways of preventing beetles f r or: 
entering aircraft a t loading and docking a r e a s . 

Objer::tive s of the studies He r e to: 

1.	 Determine s p r i n g and f a l l grub p op ulations at the 
airport. 

2 .	 Determine effectiven ess of a soyb e an /grape trap 
crop s ystem in re ducin g the Dove~e nt o f a d ul t 
bee tles to aircraft and dockin g a re as. 

3.	 Determine effectivene s s of t r a ps bai t ed with sex 
lures and food l ures in r'e duc i.ng t.he movement of 
adult beetles to aircraft an d do ck ing a r eas . 

T.	 Me t h o ds 

A.	 Survey o f Spring Grub Populations: 

On May 3, 1979 , members of t h e P l an t Pr o te ct i on staff, a ss i s t e d 
by the Turf and Seed Section st aff, u s e d a sa d cut ter to lift se c t i on s 
of sad each one foot wide and 20 f eet l on g. So d Has cut at var i o u s 
depths until it wa s determined wh i ch dep th dete cte d the ma jority of 
the grubs present in t h e up p er zon e of s oil. Du r i ng s ampling, a l l 
cut s were made a t 1 /4 t o 1/ 2 in ch b e l ow t h e r o o t zone of the sa d. 
T\"enty-six sites we re s ampled ( s e e Na p 1 fe r s arnp I.e sites and 
Table 1 for a summa r y o f g rub c oun t s ). 

B.	 Trap Crops: 

Trap c r op sites we r e ch o s en at a reas "' i ~h 1 0"'7 and hi gh gr ub 
populat ions. On May 31 , 1979 , "Cw'o tra p crop s i tes ( each c a . 700 
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Page two 

sq . ft . ) were planted (no-til l ) with York soybeans . n"enty-five 
grapevine plants aiso were p lanted at each trap crop site . Weekly 
observatlons were made of the numbers of adult beetles and damage 
levels on the soybean and grapevine plants. 

C. Adult Japanese Beetl~ Survey: 

To monitor adult Japanese beetle populations, 30 traps baited 
with sex lures and food lures were placed in areas wi t h high and 101" 
grub populations and in turf areas adjacent to docking areas (see 
Map 2 for locations) , Table 2 summarizes adult beetle catches from 
these traps by location 

D. Pesticide Residue Analysis: 

Soil samples (one quart from top four inches) were taken from 
six sites in areas that had been treated in the early 1960's with 
pesticides for Japanese beetle control and were sent to the USDA 
Lab at Gulfport, MS . for residue analysis. Map 3 shows the soil 
sample sites and refer to Table 3 for results of the residue 
analysis " 

E. Survey of Fall Grub Populations: 

A total of 80 sites were sampled for the presence of Japanese 
beetle grubs on September 17 an d 18 (see Map 4 for locations). 
Garden spades were used to l i ft sections of sod and soil measuring 
7" x 7" to a depth of 6" . Soil samples we r e sifted through a 1/4" 
mesh screen onto a collecting sheet . Table 4 s~umarizes the number 
of grubs collected. All grubs were identified to species and sent 
live to the USDA Lab, OARDC, Wooster, OR. for pesticide resistance 
tests . 

II. Results and Discussion 

As a result o f the spring grub survey it was de~errnined that 
the only heavy Japanese beetle population at m.JIA was located on the 
south side of the approach en d of runway lO-Righ t . This area had 
undergone extensive site alteration subsequent to the last soil 
insecticide treatment at the air p o r t . It i s interes ting to note 
that we detected no grubs from areas treated with dieldrin in the 
e arly 1960 's. 

Adul t beetle trap catches confirmed that the area by lO-Right 
wa s the most heavily infested . Initially, trap s we r e emptied vre ek Ly , 
b u t as th e adult popu'l atLon peaked the traps "7ere se rviced t wice a 
week and finally at one point , every 2 hours in ~~ attempt to prevent 
them from overflowing with beet les . 
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Based in part upon trap catches, a portion of the airpor t ( ca. 
70 acres) was sprayed with Sevin using ground equipment on Jul y 16 , 
1979. Temporary control of adults was attained. An aerial app l i ca
tion of Sevin subsequently was applied on July 23, 1979 by US DA t o 
all turf areas and bordering woodlands of the entire airport. The 
numbers of adult beetles caught post-spray were very small (less t h a n 
15 beetles per trap per day). 

The soybean/grape trap crops were not successful due to exten s i v e 
stands of preferred hosts such as red clover, wild grape and sassa
frass growing in the area. Adult beetles also were attracted away 
from the soybeans and grapes by food and sex lure baits in the bee t l e 
traps. The trap crop systems would be effective in the absence of 
baited traps and stands of preferred hosts. Ho\vever, observations a t 
BWIA indicate adult beetle traps baited with sex lures and food lures 
would be more effective than the best trap crop system . The only 
drawback to the adult trap was the small size of the collecting 
container, i.e., the conl-ainer f illed too r~pidly during peak beetle 
populations. 

Fall grub survey samples we re taken from areas wh e r e adults 
had been sighted . Thus, no sample was taken i n the area of runway 
4 or 33-left. Positive site areas are marked in yellow on Map 4 an d 
correspond to areas infested during the spring grub survey. These 
areas will undoubtedly cause problems in the spring and summer of 19 80 . 
Sample sites 51-80 had a total of 5 grubs (Table 4) and, therefore , 
should pose little threat in the s p r i n g of 19 80. 

III. Recommendations 

A. Monitor spring grub population in the area bounded by 
runway 10-Right, IS-Right and the Fox 'trot taxi-way (100 
samples collected from mid-May to mid-June). 

B. Apply a soil insecticide (Dursban, diazinon, or ??) to t he 
above area at the proper time for spring grub control . 

c. Apply herbicides to selected portions of the above area 
(40 acres) to control red clover (Beetle larvae and adult 
preferred host). 

D. Monitor summer adult population using traps baited wi t h sex 
lures and food lures (20 traps). 

E. Trap (control) adult beetles in heavily infested are a s 
using traps with modified collecting contain ers so as t o r e du ce 
service requirements . 

F. Apply aerial application o f Sevin, if warranted. 

WFG:dw 

-143



Tab l e ~ , - Spring J apanese bee tle gr ub survey BHIA 3 Hay 19791 

Number Number Numbe r 
of of of 

Sample Grub s Sample Grubs Sample Grubs 

1. 20 9. 0 17. 1 

2. 23 10. 0 18. 1 

3. 61 1l. 1 19. 1 

4 . 63 12. 2 20. 0 
I 
~ 

t 5. 50 ". :D . 4 2l. 0 
1 

6 . 61 . 14 . 3 22. 0 

7. 3 15. 1 23. 0 

8. 0 16. 0 2lr , \J 

_._--- _.. 

1. Sample siz e '" l' x 20' x Top 211 of soil, 





lab ~~ 2, Jap an ~s~ b ee t~ e adul t baited trap survey BWIA 6 July - 16 Aug 1979 

Ik ~ tl cs Beetles 1 Eee tles 
-, ',_. 1Site - by To/eight in grams 1 Site - by wei ght i n gr ams Site - by weiGht in b rl.... :us 

1. 2923 .2 11. IlL 1 21 373 .1 

2 . 2735 .3 12. 292.7 22. 3J1 .0 

3 . 2552 .0 13 270 .2 23 . 193 

+:> 
O"'l 

4, 21; /f 2 .8 14. 170. 7 24 . 2j G.u 
I 

50 2871. 8 IS. 193.7 25 . . '..; 7.1 

6. 2565. 0 16. 357 ,2 26. ;11 G. 9 

7. 2820 . 1 17. 160 . I, 27 . .'. . " 
1 1 . ~ _ ' • .) 

8. :2 ')9 J. ( I 13. 369 2B . ') ... . .,' 

9 . J75 .'2. 19. 3/,9 . 1 29 . L .. i , ~ 

10. 2')0 .8 20. 1.78.4 30. .' 'I 

bee t les aver aged 13. 5 per gram 
1
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" ' :,_ "') ~_ C 3 . Japanese beet l e su rvey - soil samples (p es t Lc Lde residue) J3HIA 15 June 1979 

..... . . ,- "I ::: . Amount Applied Residue analysis in ppm 

30lbs/AC* dipldrin 0.395 p,p'DDT 0.061 
p ,p'TDE 0010 o ,p'DDT 0 .025 

301bs/AC,I: dieldrin 0.320 

~ .IJOl bs / AC* dieldrin 1.06 photodiel. 0.037 
I 
-' 

p,p'TD~ 0.022 p,p'DDT 0.033 
.." 
00 
1 / ; 30lbs!AC* dieldrin 0.192 p,p'DDT 0.021 

p,p'TDE O. all 

30lbs!AC* heptachlor 0.070 dieldrin 0.118 p,p'DDT 0.095 
chlordane O. L.65 p,p'DDE 0.056 o,p'DDT 0.027 

301bs!AC* heptachlor 0.109 dieldrin 1, 59 p,p'DDT 0.039 
chlordane 0.3L10 photodie1,O.029 

*t rca tcd in t~e early 19 60's with approx. 30lbs/AC 10% granular dieldrin 
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T7'..... "T .. 
~ ~pa~ese ~ e. et~e g~~~ survey ]~·~!..A Sep t ernber 1 7 - 18, 1975 " 

- - - ---_._ - --

C"' .. .. , . ro ..... .... Samp L e 

'\'Jr.0 er 
o f 

Cru~s Sa!'1ple 

Numbe r 
of 

Grubs Sa!p.p:e 

?\U'!T~ er 

of 
Gr'Jbs 

2::'. ~ 41. 1 6 ~ . 0 
~ ?L _ . 42 . 1 r: Z. 
L ~ ) • 0 t;3 . 3 (,3 . 2 
2{., . 2:; tf t , . 1 G/r • I) 
'):-:
4-_ ' . 

r- 45 . 1 r r'.,u . 0 
~,-

• _ 1) • 
t > 46 • 4 r r 

~ ..... 0 
? ' 
. ~ I • 

0 If7 . 4 G7. 
:s . ., ~ lf8 • 2 (, ,, 

~ ....' . Q 

I 
--' 
Ul 
--' 

2 ~. . 
2:J ; 

3 
-

If'J • 
5Q . 

0 
0 

C·~~~ • 
~" .......'. 

0 
0 

.: ... I) 51. 0 7:!.. . 0 
C 52 . 0 - "/ : , IJ 

-". r-, 
Co' 53. 0 -' 'l 

I _ ' • r; 
t , • G 54. 0 7 I;. . C 
- ' . 5 55 . 0 75 . 'J 
r: 
") . 0 56. 0 76 . " 
, . 0 57 . 0 77 . .J 
<0 
. -' . l , 58 , 0 78 . 0 
::l lZ 59, 0 79 . 0 
r, 
~ , I.; 60 . 0 n r. 
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Res ul t s of Res i due Analysis . Tests at Gul f por t , MS J APANESE BEETLE 

19 79 

SI TE NO. TREATMENT 
TYPE OF 
SAMPLE 

DATE OF 
APPLICATION 

SAMPLING 
DATE 

DATE DATE 
RECEIVE D ANALYSED PPDDT P PTDE PPDDE 

PHOTO 
OPDDT DIE LDRI N DIELDRI N 

CHLORO 
DANE I 

0001 
00 02 
000 3 
0004 
000 6 
000 1 
00 0 2 
000 3 
00 0 4 

--
" 
" 
" 
" 
" 
" 
" 
" 

SOI L 
" 
" 
to 

" 
VEG. 
" 
" 
to 

--
" 
" 
to 

" 
07-24-79 

" 
" 
" 

06-15-79 
" 
" 
to 

" 
07-31-79 

" 
" 
" 

08 - 12- 79 
Obl-10 - 79 
" 
to 

" 
08-10-79 

" 
" 
" 

10-01-79 
" 
" 
" 
" 
11-01-79 

" 
" 
" 

0 .061 
Neg .. 
0 .03 3 
0 .021 
0 .0 39 
Neg. 

" 
" 
" 

0.010 
Ne g. 
0.02 2 
0.011 
Neg. 
" 
" 
" 

Neg. 
" 
" 
~ 
I 

" 
" 
to 

0 . 02 5 
Neg . 
" 
" 
I 

" 
" 
" 

0'1395 
0 . 32 0 
1. 06 
0 .19 2 
1. 59 
Neg . 

" 
" 

Ne g . 

0, 0 37 

0 .0 29 
Neg . 

Ne g . 

O . 3 ~ 0 

Neg . 

0005 " " II " " " " " II " " " 
0006 
000 1 
000 2 
000 3 

No Sample 
--
" 
" 

Arrived at Laboratory 
SOIL --
" " 
II " 

06-15-79 
II 

II 

08-12-79 
08-10-79 
" 

10-01-79 
10-26-79 

" 

" 
" 
" 

" 
" 
" 

II 

II 

" 

.. 
" 
" 

II 

" 
" 

" 
" 
" 

" 
" 
" 

.. 
000 <1 
0 0 0 5 

" 
" 

" 
" 

" 
" 

II 

II 

II 

" 
" 
" 

II 

I, 
II 

" 
" 
" 

" 
II 

" 
II 

II 

" 
" 

000 6 II II II II II II " II " II II 

I 
---' 
(J1 

N 
I 



JAPANESE BEETIE Wffil\ ACCOMPLISHHENTS - IT 79 

PORT COLffi1BUS TIJTERNATI ONAL AIRPORT 

1 . GRUB SAMPLmG - Japan ese Beetle grub samples were taken during 
May, 1 979 from turf areas on a'i.rpcr-t., airport golf c ourse and ad j oin ing 
properties to detennine the J ap an es e Beetle density in area " 

a . Sampling Procedure - The area to be sampled was gridded int o 
5 acres blocks . One random sample ( 7 " x 7" ) was taken from each of 
the five acre blocks and grub count, r ecorded (See attached chart) . 
A total of 39 0 s ampl es were taken. Grub s ampl es from ai rport and 
golf course were collected and s ent to the Japanese Beetle Laborato ry, 
Wooster, Ohio to check tolerance t o pesticid es . One 1/2 gallon of 
soil was collected from each 50 acres samp l ed for pesticide analysis . 

2 . BAIT STATIONS - 157 Elisco traps were s et on the airport and 
golf course properti es . All t r aps were in place by 6/15/79 . The 
first Japanese Beetle detected in the traps was on 6/18/79. All 
traps were s erviced on a r egular basis (2--7 days ) d ep ending on the n e ed . 
An area 10' radius a t the base of each trap was treated with 80 S Sevin 
every 7 days if weather p ermitted . Approximately 1 .5 million beetles 
were collected from traps and des t r oy ed. All traps were pulled by 
8/31/79 . 

3. INDIGENOUS HOST TRBATMENTS : Ground treatcnents for adult control 
ver'e made between 7/6/79 and 8/ 21/79 on airport and golf course 
properties. Adult control was limited because of above normal 
rainfall during July and August . Hany parts of the airport wer'e 
never entered with truck mounted mist blower b ecause of the wet 
soil conditions . A total of 27 2 acres were treated wi th 80 S Sevin 
at one pound actual p er acre. 

L. SOIL TREAT}~NTS - On Sep t ember 1 6 , 1979, 1 290. 33 ac r es were t r eat ed 
with Amaze and Dasanit by air and gr oun d equipment on airport property . 

Aircraft Treatment Amaze  1180 .L5 acres
 
Da sanit  59 . 88 acres
 

Ground Treatment Amaz e 50 . 00 acres
 

5. AIRCRAFT TREATMENTS - Port Columbus In terna tional Ai rport was 
regulated on July L, 1979 and t aken off th e r egulated list on Au&ust 
23, 19 79. Nine daily flights r equired in spection an d/o r t reat ment _=_," 
follows: 

Trans Horld Airlines 7 American Ai rlin es 1 
United Airlin es 1 

The insecticide used in treating airc raft .....a s 1a;, d-Ph enothrin 
a erosol at the rate of 8 grams per 1000cub i c feet . 

Aircraft treated 196 
Aircraft inspected 16L 
Total 3bB 
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FRANKLIN, OHIO 
JAPANESE BEETLE 

Results of Residue Analys is Tests at Gul fpor t , MS 
1979 

TYPE OF DATE OF SAMPLING DATE DATE PHOTO CHLO RO 
SITE NO. TREAT!1ENT SAMPLE APPLICATION DATE RECEIVED ANALYSED PPDDT PPTDE PPDDE OPDDT DIELDRIN DI ELDRIN DM'E HE 

0001 
0002 

--
" 

SOIL --
" 

05-01-79 
" 

0 5-10-79 
" 

07-02-79 Neg . 
" 

Neg . Neg . 
" 

Neg . 
" 

Neg . 
" 

,Neg . 
" 

0 . 1<:4 
Neg . 

Neg 

0003 " II 04-2 4-79 " " " " II " 0 .6 35 

0004 " I " II II II " " " Neg . 

0005 .. 04-25-79 " " II II " II 

0006 II II " " " " 
0007 04-26-79 " " II " 
0008 I " " I " 
0009 .. " II II " II II " " II II 

0010 II " " " II II " II " " 
0011 .. " II " II " " " " 
0012 I " 
0013 II " " " " II " " II 0 . 0 73 II 

0014 
0015 

" 
" 

" 
" 

" .. " 
" 

II 

II 

l! 

" 

II 

.. " 
" 

" 
" 

Neg . 
" 

" 
II 

0016 
0017 
0018 
0019 

04-27-79 
" 
" 
04-30-79 

" 
" 
" .. 

" 
" 
" 
06-29-79 

" 
" .. 
" 

" 
" 
" 
" 

0.018 
Neg. 
" 
" 

" 
" 
II 

II 

" 
" 
" 
II 

" 
II 

" 

" 
0 .041 
Neg. 

II 

" 

0020 
0021 
0022 
0023 

" 
" 

" 
" 
II 

05-01-79 
05-02-79 
05-01-79 

" 

05-10-79 " 
" " 
" II 

.. 1\ 

" 
" 
" 
II 

II 

" 
" .. 

" 
II 

II 

" 

" .. 
" 
" 

II 

II 

" 
" 

.. 
" " " 

(Jl 
(Jl 
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._~. DEPA lzTMENT UF AGkl CULTURE ANIMAL AND PLANT HEALTH INSPECTION SERVICE 
Plant Protection and ~.rantine ProbTa~s 

P.O. Box 17134 Memorandum Dulles International Airport 
_ashington, D.C. 20041 

SUlI) ECT : J B 9.1. 1C Dulles -~ Oct. 1, 1978-Sept. 30, 1979 

llA TE 10/06/79 
TO ~a ine Russe ll , District Director 

For t he f irst time since 1975 Dulles Internutional Airport Was not re
gula t ed f or Japanese Beetles. The lure & phero~ one baited traps at one 
(1 ) per acr e on m-i i nt.ai ned turf for a total of UOO traps ver-e appIlrent
l y suc cess fu l in r educinG the fli[;ht a ct i vi t y of the beetles neAr aircl"aft 
find +'he j e t r amp . Spp.cif i eally , ve a chi.eved the f'o l.Lcvi.ng objectives: 

A. 11onitored Sp::"int; &. Fall Grub Popu l.e t i on ( 1 site/5 acres) 

foIl~X:EK 

254 si tes X I" La rvae = 0 233 sit.es X ¢ Lar-vae = 0 ' 
"16 X = 16 9 X 1 = 0"

X ., " " " 
6 = 12 16 X 2 = 32"" " " 

It X " n II2 . ' " = 6 8 X 3 = 24 
1 " X 1. = 4 5 II X 4 = 20" " 

11 II II 
}1 X t : = 5 3 X 5 = 15" 

II 183 X 6 " =
II1 X 7 = 7" 

1 X 8 =8" " 
1 X 10 = 10" " 

280 sites - 43 280 sites - 143 

~o st of the g~b s found in the sp~lng survey were from good turf i n veIl 
dr a ined lo ca t ions . The Ja p8nese Bee t l e Lab. determined that 70% of a 
sample of grubs that ve submitted f or pesticide resistance studies vere 
Cyc l ocephnl ll. Fr om the fall survey all of a small sample of grubs vere 
locally de te rmi.ned to be Cycl ocephn La jmd not popnua. Grub mor te Li t.y will 
probably be highest in the run~ay areas where the soils are shallow and 
the turf not vigorous . 

B. Est abli5hed r elat l onship betv~ en spring &nd fall gr u.b counts and adult 
beetle s cap t ur ed i n traps . 

The l a rges t nurn be r e of bee tles wer e collected from areas where grubs ve re 
fo und i n t he spri r g and fall surveys . Ls r ge number-s of beetles ve re also 
collected r'ron r he Lst , , row of traps Locs t.ed vest of the r-unvays , Ve 
c~ p ture d ebout 10C% more bee t l e s f r om these traps than fro~ any other of 
t he three adjn cen t r OW3 of traps. We collected 5,443 7 800 beetles from 
a ll area s . 

c. Tes t ed the eff ::l cti veness of El i s co J8.pllnese ocetle traps baited with 
l ure & pheromone . 

The Eli s co Ja r xne se bee t l e t ra ps pr-oba b.ly made the difference with the 
r-e sul t that Dul les V!1 S not regulRtcd f or Japane se Beetles in 1979 . The 
3dul t beetle popu l~t i on was com~,rabl em that of 1978 when Dulles was re
r,el l a t ed . 

- 15 6 ~ 



vB 9.1.1C Dulles rp..e 

The granular lure at 3-4 t.sp, pel baiting vor ked ~Je ll but dr i ed out 
quickly and was not very ef fective after 2 \.leeks . S o m~ lure placed i n 
perforated plastic cups wa s less subject to weathering and \.IRS effe ct i ve 
much longer. 

Rebaiting began July 23, 1979 and \.las completed Aug . 2, 1979. Thi s 
coincided with a critical t i me fo r collect ing bee tles \.lith the result t~~ t 

some traps overflo\.led \.Ihi ch resulted in an increa se in the beetle pre ss1rr e 
on the jet ramp area. 

At a ct i ve traps nur..erOU5 beetles \.Iould congregate at t he cap under 
vhi.ch t he phe r-omone ....a s pl a ced . The phero mone may be mor e effective i f 
pl aced under the l ure holder \.Iher e the beetle s ....ould mor e readily fal l i nt o the 
cage , 

D. Msde a dete~in ati on a s t o ho.... effective the program \.Ins in deter ing 
the flight of Japane se beetles in and ar ound Alrcraft and docking area s . 

During the enrly and la t~ par t of the season the program \Jas very 
succe ss ful . (See Attachment 1). Sufficiently l arge nuubers of beetles 
vere collected so no pres sur e \.las placed on the ramp area. Some pr oblems 
\Jere encount er od at midseason vhen bee t le s start ed to move in from t he 
a r ea s to the sout h of the j et r amp ann from t he ea stern end of run\Jay 30 . 

SOGe componen t s of a Japanese bee t l e ~nage men t sys tem \Jere already 
pr esent . (See Att nchQent 2) . Chlordane trea t nen t s \Jere applied in 1975 and 197 
and mil kY sper e i n 1971, 1972 and 1975. With t he additi on of the ~ raps fl i ght 
a ct i vity Hr ound the a irplane s , al re ady r educed by chemica l and biological 
means , \Jas fur t her r educed. The 1975 chlordane t reatment at 8 I bs actunl / a cr e 
~ as ver y e ffective. Thi s coi ncided \.lith the area of l ightest infe sta tion. 
The 1976 t r eatment at 5 Ibs actual/a cre ~as l ess effective. The re sults of t he 
milky spor e t.reat.uen t.s ver-e difficult to de termine . Dulles is sur-r-ounded for 
most part by a \.Iide buf f e r zone of trees so fe~ beetl es ver e impor t ed f rom out.s i c 
the airport's bow:daries. 

HETHODS 

A. Spring Lnrvn 1 Survey & Soil SaTliplIng 

The Ia rva I 81..TVey on 1400 a cr-es oi' turf began on ~.a r ch 12, 1979 and 
va s completed Apr:il 20, 1979. One (1) samp'le ( 7x7x6t1 

) vas t aken f r om eech 
5 acres for a totAl of 280 sa mpl e s . All grub counts \Jere re corded . 

One (1) qunrt of soil vas taken from ea ch 20 a cr e s of t urf 
for a total of 70 soil samples for chemical analysis , To aid in gett i ng t he 
cor r e ct dep th \.lith the spade t.he top por tion of t he bl ade \.las spray- pa i nt ed 
\.Ihite. 

B. Establishment & ~~ int c nancc of Survey Trp. Ds 

Es tablishment of the t raps (at 1 pe r ac r e f or a t otal of 1400 ) began 
May 21, 1979 nnd \Jas comple t ed June 15, 1979. Three L/A' s \.Ier e u sed - 
2 se t up rods nnd ono put on the caeoa. To obta in t ha cor rect di s t ance 
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~ B 9.l.lC Dulles Page 3 

bet~een traps ~e used a 209ft . nylon cord ~ith a metal ring attached on
 
each end. Rodsman #1 ~oulct t ake one end of the cord, place the metal ring
 
over the rod and hammer his r od in place . Mean~hile, rodsman #2 ~ould
 

pro cede to the next location . down the ro~, stretch the cord, place the
 
ring over the rod, and hammer t he rod in place. Like~ise rodsmnn #1 vould
 
continue down the ro~ to pos i tion #3 and so on until one row ~as completed,
 
as for example an unbroken ro~ along the outer edge of a run~ay. The
 
immediate pIa ceraervt of the ye Ll ov cages on the rods a i ded in getting straight
 
rO~R. Adjacent r (\~ s of traps ~ere set using mo~ing strips generally visible to
 
obt.a in parallel r "vs. Traps i n the adjacent rO\J ve r-e set by line of sight
 
~ith the establis>ed rOIJ of t raps and by using the runIJays expansion joints
 
as an aid to achi~ve the correct spacing. Once the ~e t~o (2) rO\Js ~ere es

tablished it va s ,asier to set add i t i onaI parallel r OIJs.
 

The cages should be se cured to the rods v i t h t1~ine ot.he rv i se thuIlder

sho\Jer s \Jill blo\J large numbers of the cages off tho rods. Facing the top
 
end of t he rod to.....a rd the ve s t "Is') aids in keep ing t he cages from blowing
 
off.
 

The beetles ~ere col le cted from the traps and dumped into 30 gallon 
pla stic bA gs (See Atta c~ment s 3/4) . At the dIsposal site the bags cont a i ni ng 
the bee t l es we r e treated IJith the in sect ic ide~ d-phenoth~in. The bags ~ere later 
buried in a trench at the disposal side provided by FAA personneL It took 
about 1~-2 days to service each ~ork area, i.e. LR, lL, C & 30 (Se~ Attachment 
~~ps). In the run\Jay area IJe used a portable transceiver radio to advise the 
t.ove r of our move men t.s , Removal of traps began on August. 17., 1979 and .....as 
completed September 5, 1979 . 

C. Fall Larval Survey 

The fall l arvnl survey began on September 10, 1979 and IJas completed
 
September 21 , 1979. The lllrval population increflsed from 43 to 143. HO\J

ever, ~e locally determined that all of a small sample of grubs ~ere
 

Cyclocephala.
 

COSTS 

A. Personal Servi ces & Benefits (1~ Spring Le.rVll.' & Soil Survey ~.ar.12-ADr. 20, l' 

GS 3/1 100 hr s . x $4_26/ hr . := $426.00 

OFFICER 

GS 9 61 hrs. x lO. 20/hr. := 622. 20
 
161 Subtotal: ~1,04 8. 20
 

(2~ Establi shr:lent, Ha intenance ,7, Removal Survey Trans 
~ . E s tflblishoent -- 11ay 21, 1979 - June 15 , 1979 

GS 3/1 1/.5 hr-s , x 4 . 26/hr . ::;; 617. 70 
GS 3/ 1 150 hrs x 4 . 26/ hr . := 639. 00 
GS 3/1 40 hrs x 4 . 26/hr. := 170 .40 
GS 2/ 1 54 hrs x 3 . 56/ hr . := 192 .24 

-158
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JB 9.1.1C Dulles	 FFlGe L 

OFFICER 

GS-9 - ~hrs. x lO.20/hr. ::: 489.60 

Subtotal: 437 hrs 2,108.94 

(8) Baiting -- J~~e 18-27, 1979 & July 23-August 2, 19~9 

= GS 3/1 100 hrs x 4.26/hr ::: 426.00 
GS 3/1 100 hr s y. 4 . 26/ hr ::: 426.00 
GS 2/1 , ~ (,7 hrs x 3. 56/hr ::: 238.52 

OFFICER 

GS 9 5 hrs x 10. 20/hr ::: 51.00 
Subtotal: 27':' hra 1,141.52 

(t:; Removal Survey Traps - - August 17, 1979 - Sent. 5, 1979 

GS 3/1 - 39 hrs x 4 .26/hr ::: 166.14 
GS 3/1 - 27 hrs x 4 .26/hr ::: 115.02 
GS 3/1 - 85 hrs x 4 .26/hr ::: 362. 10 e:
GS 2/1 - _~~s x 3. 56/ hr ::: ::>8.48 

Total 159	 .3,922.20 

3.	 Fall Larval Survey -- Sentember 9, 1979 - September 21, 1979 

GS 3/1 - 75 hr s , x 4.2t'/hr ::: 319.50 

OFFICER 

GS 9 - 4 hrs x l O.20/hr ::: 40.80
 
Subtotal ;::;g- 360.30
 

4.	 Visual Observance of Beetle Activity -- June 15, 1979

August 15, 1979 (mostly June 28, 1979 - July 12, 1979) 

- GS 3/1 - 7(--, hr-s , y. 1•• 26/hr ::: 323.76 
GS 3/1 - 7:' hrs. x 4.26/hr ::: 332.28 
GS 2/1 - 7:' hr s , x .3.56/hr ::: 277. 68 

OFFICER 

GS 9 - 1 ~ hrs x 10. 30/hr ::: 122.40
 
Subtotal 241.---- 1,056.12
 

5. Collection & Visposfll of Adult Beetles -- Ju113 - Au/; 16, 1979 

GS 3/1 - 1)6 hrs x 4. 26/hr ::: 664.56 
GS 3/1 - 171 hrs x 4. 26/hr ::: 728.46 
GS 2/1 - 116 hrs x 3 . 56/ hr ::: 412.96 

OFFICER
 

GS 9 - 12 hrs x 10. 20/hr ::: -122.40
 
Subtotal 455 1,,)28.38
 

-~ l-5-9--- - 
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.J 9 . 1.]C Dulles	 PaGe 5 

Personal Services & Benefits ' 

Total : L/A 1665 hrs $6,866.80
 
Officer 1.42 1,41.8.40
 

1807 hrs $8,315.20
 

B.	 Suonl i e s & Equi::)!nent, etc. 

l ~	 Elisco trans 1, 200@ 5 .90 = 7,080.00 
2.	 Trap rods 1 ,200@ 1 .55 = 1,860.00 
3.	 Lu~e (PEP) 1,450@ 2.45 = 3,552.50 
4 .	 Pheromone 1,450@1. 25 = 1, 812.50 
5.	 Backpa ck Sp raye r'
 

(S olo) 8? ~ 5 @ (2) = 165.90
 
Ext.ens i on t.ube s 8.95@ (2) = 17.90
 
Adjustable i .oz zIe s 6.90@ (2) = 13.80
 

6 0	 Hamrae r = 9.30 
7. S~ ove l	 = 5.55 
8 .	 Di shpan = 1...70 
9. Spades (2)	 = 20.00 

10 .	 1 ct n . (100 ice crcnm cont Di ne r s = 16.68 
n .	 Fla s t i c Ba G: (:;0 ga L ), 200 bag s
 

GS A 8105-00, 929- ;:376 28.48
 
I ?	 Hi sce llnne 01 1s -- 10 bottles isopropyl RIc.,
 

1-4 lb . hG~ ler , ny l on cor d , 2 pliers, 4
 
s t ee l r inGs , 1 cool e r , 2 i ce trays, 2 rolls
 
of vi re , r-ubbe r ba nd s , plastic ties, plastic
 
cups 55.91
 

13.	 Service s t a t i on tickets 367. 49 

Suhtotal $15,010.71 

C,	 Travel Vouchers & Trnn :-> portation 
D. Communications	 .30.00 est. 
E. Vehicle & Equipment Repairs 
F. Soil Analysis (70 samples @55.00 3850.00 

TOTAL COST OF PROGRAH ~ $27,205.91 

ObservRtloDS & Recommenolltions 

I r-e cotnmend t hat ve not pl.a ce t r a ps inside the run\Jay-taxhmy area but in 
pa r allel r-evs on ea ch side. the pla ceme nt and servicing of t.raps in this 
a rea exposes our crcv to no i no and s i r pollution a nd pos e s some safety 
problems . Also, col ] ecting beetles from this area takes nor-e time since 
it must be covered on foot. Ve hi c l e s are not permitted here by the FAA. 
I vouId r emove the existing 3 r ov s of traps a nd pIa ce the traps f'r-om 2 of 
the 3 rolJ's on t he \Jest side of t he runvay ",here the traps would then be 70 
ft . a pa r t ( traps a r e nO\J 209 f't , apa r t ) . Li kev i se , the traps from the re
maini ng r O\J woul d be i ntegre t ed into (l rolJ' of traps 100ft. apart on the 
e r, st s i de of t he runvay , 

- 160
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JB 9.1.1C Dulles PaGe 6 

Add 4 ro~s of traps ( or 80 traps) to supplement the 2 rows of traps t hat 
run pRrallel to t~e southern edge of the jet ramp. These traps would be 
lOCRted in an aren of weeds, small tre~and shru~and host ulants of RU~JS 
Oenothera and Rosa. I would spray vith Sevin host plants that are within .' 
1000 ft. of the jet ramp. BRch~ck sprayers and Sevin are aVRilable to do 
this job. 

The area to the southwest of the Jet ramp needs special attention since the 
beetles drift in on prevailing southwesterly winds. Traps located to the 
southwest and within 40CO ft. of the jet ramp and including the eastern 
end of runway 30 sh ouId be collected cor-e frequently. 

I would double the concentration o f' i.ro oe in 2 areas of' heavier infest8tion. 
This would involve SO acres on runway 30 (os et, end) And 30 acres on lR 
(north end). In lieu of the a bove treat these Greas vith a lArvacide. 

Leave one (1) rov of traps on the we s t er n side of the runways wltil after
 
September 1st a~d treat under these t r aps with milky spore.
 

One aerial sprayu-g applied about 5 r.ays to 1 week before the expected
 
peak beetle ~ctiv;ty and applied onl y to the non-maintained run~ay ~rgins
 

would probahly in ·ur e success ~ith a trapping program the next season.
 

To ~ id in getting acr.urRte adult bBet l e counts each hole in the side of the 
caees represented 110 beetles nnd H full container 3,500 beetles. 

To avoi d vandalism r. nd theft place traps no closer than 100 ft. from r oad

yays, parking l atA &nd ~alks.
 

SUPPLIES ON HtJlD 

1,295 traps
 
18 boxes lure (48 cans to a box) ~ 864
 

'If:J~''?6h. 
R.J. Addin gton 
Project Leaner 

cc: Win Hclane 
cc: lJ.ary L. Neal 

- 161



At .t.achne nt. 1. 

CHRONOLOGY 

VISUAL OPBERVATI ONS & EVENTS 

06/21 - Fi r s t beetles observed 
07/12 ., FAA spr-ays pl um trees at 

Airpor t entrance 
07/13 - Beetle s collected f r o~ 

traps fo r f irst time 
07/19 - 1 live beet l e, TW ramp 
07/20 - 3 live beetles, T~ ramp 7 

2 live beetles, UAL r amp 17 
2 live beetle s, Cont ' l r ROp 29 07/23 R~ bWt in e begins/heavy 

infes tation obse r ved cn 
l es?ede za on run way D ~ r g i n s 

07/29 - 1 l ive beet l e , EA r amp 
07/31 Be etles becoming problem 

near TW . Addi tional traps 
moved t o t he a r ea 

OS/02 ... Re bait ing coopleted 

OS/06 - Colle ctions f r om t r aps 
& f eedi ng decl i ning i n 
brH~ble s nea r TW 

08/07 - 1 l ive , TJ ramp 08/07 1 l ive beetle col lected 
of f TW (;3 at SFO 

08/0S 3 Gal. of Sev in spr ay 
app l i ed t o Rubus & 
Cenothera near TW 

08/10 Feedine on le spedez8 
down sha rp l y 

08/10 1 live bee t l e i n gal l ey 
of AA #55 at San Diego 

08/28 Lieht infes tat ion of 
beetl e s on Lesoecieza 
& Oe nothera 

-1 62
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. 
JAPANESE BEETLE PJ\GE . I(7' 

1979 

TYPE OF DATE' OF SAMPLING DATE DATE .r -' PHCYI'O CHLOR0
SITE NO. TREA'I:1ENT SJI.HPLE APPLICATION DATE RECEIVED ANALYSED PPDDT PPTDE PPDDE DIELDRIH DIELDRIN rt r.l.!E

0001 DAY' 0 ' . SOIL 03-28-79 03-28-79 04-09-79 06-13-79 NEG, NEG. NEG . NEG . NEG. !lEG . 
00 02 " II II " " " 
0003 " " II II II 

" " II rt \ 

0 0 04 
..000 5 " 

It " .. 
II 

II " 
" " 

" " 
" 

" 
'. 

" 
" " .. 0 .3 42 

0 0 06 
1j 0 07 .. 

.. 
" 
.. 

II 

II 

II 

II " 
" " 

" n 

" " 
II ~ .29 7 

PEG. 
0 0 08 II 03-27-79 03-27-79 " II 0,115 
00 09 

.00 10 II 

" II 

.. 03-17-79 
" 
03-17-79 II 

" 
II 

.. " " " ;, 
1. JO 
1:i::G 

0 011 ----' " " 03 -2 8- 79. 0 3- 28 - 79 " " t: 

001 2 
00 13 

~ 
I 

" .. 
-s 

.. " 
03 - 22- 79 

" 
03 - 2 2- 79 

II 
" 

" 
.. II 

" 
0 . 080 
0 .164 

" 
0 . 016 

0.48 ·1 
lTEG. 

0014 .. .. 03-26-79 03-26-79 II " II 0 . 2 8 0 0 .000 
00 15 " " " " " " " " " 0 .02 5 NF:G . .. 
0016 .. II " II II II " " II 0 .108 " " 
00 17 
(1 0 18 .. 

.. 
" 

II " 
0 3-27-79 

" 
03-27- 79 

II 

" 
" 

II 

II 

" 
" II 

" II 

NEG. " 
II .. 

00 1 9 " " 03-28-79 03 -2 8- 79 II II II " 
00 2 0 .. .. 03-16-79 03-16- 79 " II 0 . 104 " 
0 021 
C' 022 
0 023 

.. 

.. 

.. 
II 

" 
" 

" 
03- 2 6- 79 

. " " 
" ,. 
0 3- 2 6- 79 

II. 

" 
" 

0 . 47 2 
0 , 1 70 
0 .368 

0 . 040 
0.0 45 
llEG . 

00 24 
0 0;>5 
00 26 
00 2 7 
00 2 8 
002 9 
003 0 
0031 

" 

" 

.. 

" 

.. 

.. 

" .. 

.. 

" 

" 
" 

.. 

.. 
" 

.. 

.. .. .. 

" 

"" 
" 

" .. 
" 

03-27- 79 
yI 

.• 

II 

" 
" 

" 
.. .. 
.. 
03-27- 79 

.. 
" 

. 0 3 4 
0.026 
0 .020 
NEG ... 

II 

" n 

.. 
II 

II 

II 

II . 

" ... .. .. 

NEG . 
0 . 109 
0.34 8 
0 .444 
0 . 6 22 
0.107 
0.55 7 
0 . 685 

0 .008 
NI:C . 

0 .030 
0 .05 0 
0 . 04 0 
0 . 06 8 
0 , 117 .. II 

.. 

.. 

0 . 212 
NEG . 



I/° J1\PANESE BEETLE pr~GE 'a:
 
\.
 

I
 

1979 

TYPE OF Dl\TE OF SAMPLING DATE DATE PHOTO CHLORO

SI TE NO. TREl\T1-':ENT SAJ·\PLE 1\PPLICATION DATE RECEIVED ANALYSED PPDDT PPTDE PPDDE DIELDRIN DIEWRI N DAlTE HEI 

0032 DAY 0 SOIL 03-27- 79 03-27-79 04-09-7906-22-79 NEG. NEG. NEG. 0.149 NEG. NEG. 
n II II II00 33 II NEG." " " " 
II0034 " 03-13-79 03-13-79 \ .. .." " 

II II II :>0035 ~ II" 0.066 
n . ..· 9036 " " " II NEG. " 0.090
 

0037 " " 03:-29 -79 03-29-79 .. " " " nsc ,
 
II0038 n " 03-13-79 03-13-79 " " 

II II0039 ,.." II" " .166 0.121 0.230 
II II0040 " NEG. 0.039 " NEG. " 

II· 0041 II" 03- 16- 79 03-16-79 0.259 .035 0 . 055 
, j II0042 ~ " 03 - 13- 79 03-13- 79 NEG .'.J " NEG . tTEG. 
II II00 0 a 03-12-79 03-12-79 " 

I " " 
II0044 " " 04-06-79 04-06-79 04-16-79- 06-22-79 " 1.05 a" 
II0045 .. II " " 03-14-79 03-14-79 04-09-79 0.034 0 .538 Trace !lEG. 

II II0046 " " " / NEG. II 0.1 44 .027 
II0047 " " 03-12-79 03-12-79 " " 0.006 0.0 08 NEG. .. II II0048 " " " " .041 0.041 0,021 " 0.111.. II II0049 " " " NEG. " NEG. 1.81 ,262 NEG... II II .. ..0050 " 03-14-79 e3-14-79 " 0.1'13 NEG,
 

0051 " " 03-29-79 93-29-79 0.5 90
" " " " " " 
II 110052 03-12-79 03-12-79 NEG. 8 . 18 4 " " " " .. II .. II0053 03-13-79 03-13-79 0.320" "" 
II0054 " " 03-14-.79 03-14-79 0.084 NE G. " " " .. .. II0055 " " " " 0.065 " " .. ..0056 " 03-3.0-79 03-30-79 1. 46 ', 197 NEG. " " .. .. II ' ..0057 " . " 0.100 0.133 " .. II .. .." ..0058 " 0.012 NEG. 0.052" .. II ..0059 .' " " " " 0.154 .180 NEG. 

II0060 " .. " .. .. . 1.48 .321" " 
0061 .. .. ." If .. .. 0.724 . •163" " .. .. .. .. .. .. .. .. ..0062 1.25 .134 



------

/~ 
JAPANESE BEETLE 

1979
TYPE OF DATE OF SAMPLING DATE DATE PIlOTO CHLORO 

SI TE NO. TREA'l'MENT S AMPLE APPLI CATI ON DATE RECEI VED ANA LYSED PPDDT PPTDE PPDDE OP DDT DIELDRI N DIELDRIN DANE l{ 

0063 --- SOIL 03-3e-79 Oa-Je-79 0 4-09-79 07-02-79 Neg . Neg . Neg . Neg . 0 .302 ·: Gl .139 .. .." " " " .. 0 .0 32 " " 0.03 00 0 64 0 . 295 
0 065 " " " " " " " " .. 0 .8 28 0 .0 70 
006 6 " " 04-06-79 0<:-06-79 .04-16··79 " " " " 0 .508 0 .062 

II II II II006 7 " " " I, " 0 . 155 Neg . 
00 6 8 II ..If II" " " " " r:1e g ... 
00 6 9 II" II " " " " " 0 .0 2 2 " 

II If If If0070 " " " " " 0 . 070 • 

I 
~ 

'-J 



UN ITED ST ATES DEPA RTM ENT OF A G R h... u L TURE
 

AN IMAL AND P LANT HEALTH INSPECT ION SERV IC E
 
PLANT PROTECTION AND QU AR ANTINE PROGRAMS
 

P.O . Box 16073 

f'lCG uire A.F .B. , N.J . 08641 

October	 26 , 1979 

.JB 9 ,lolF 

TITLE :	 r'J;-,naG e l ~len t of Japanese Beetle (JB) Population in and Around McGuire 

AFB, N.J . with Ba i t St.a t i ons and Select i ve f'o l.i.age a pp l i ca t i ons 

of Sevin . 

INTRODUCT ION: A s t udy of the JB population an d the effec t of 679 bait 

s t~ tions and s elec t ive foliage trea tments with Sevin was conducted at 

j,jcGuire during the 19'79 a dult f liGht per iod . Part of the objective was 

to dev elope a JB manag ement system which woul d integrate a va i l a bl e chem

i ca l , biological , and cultural methods to meet the shor t and long-ran ge 

program Goal s of halting or re tar ding the artificial and natural s pread 

of JB to t he Hes t crn states a nd f ore i gn c ount.r Les by aircraft fr om J·lcGuire 

AYB. 

Het hods : 

1- Lar va l Sur vey 

A) Dur i ng Nov einbc r , 1978, and Ja nuar-y , 19'19. a spec ia l l a r val sur vey wa s 

conduct ed to deter mine JB r esistance to chlor i na t ed hydrocarbons . One 

hundred J B grubs wer e col l ec ted ea.ch t i me f rom 3 sites on j·jcG uire and 

Fort Dix . These grubs were s ent t o the SEA, Wooster re s ea rch f acilit y 

f or r esistan ce determination . The JB larva fr om MCgui r e wer e a bl e to 

s urvi ve chlor ina ted hydrocarbons under l ab c ondit i ons a t the r ate of 600 

pounds per a cr e . (See a ttachment #1) . 

B) A spr ing JB Ja r va L survey ;';2. S c ondu c t ed durLng April a nd 1';2. y 19'19. 

r,jcG ui r e AFB, hos t Loca t Lons a nd adjaccnt, l ocati ons on Fort Di x Here divi

ded into 53 blocks of ap proximately 50 a cres eac h . Ten (7 X 7 in) sam

ple c ount s of ( r Ubs were fi1~'. de i n ea ch of the 53 blocks . ( See attachment 

//2) . A s oi l sa. rap Le vas co l lec ted a t, e;lch s,'"lp l e site a nd s en t to Gulfport 

f or r esidual chemica l a na l ys is. No da ta a va i labl e a t t hi s time . 
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c) A f'a I L JB l c~ L'V'-l l '>ilL'V e y ViCl. S s t a r ted in mid - September , 1979. SB 

.J . ~ : ) '>."lr lts (7 X 7 i n) ;.;ure I"",de a t a ppr ox i roat e Ly the same s i tes .'3.S the 

:3p r i ng c oun ts . ( S8e a t t.ac hmen t /IJ ) . !':an-poHer was not ,',v" i J ",b l e t o sr.np Le 

." 11 of t ho 01,ci llS s tt e s , 

z , T ri 1.: A' ~' r·JLNT 

A) Ba H s t.a tlons ( trai~ s) \o; (~ r e d i v i do d i n t o t wo e;r o\:;/ i"05 , 1) c;8tj(;r a l 

I~ ' ~ \.. , c i, i. on , 2 ) l' C' :3ca r c h a nd deve l op ment( R&D) . Ther e \,,,re 579 ba i t stat ions 

: : ::(~ d i n t he detection s urve y a nd 100 used f or t he R&D surv e y . The 579 

,].; L" d 5,0n k it s t ations were di vided into 15 g r oup i ng s of t.ra ps (d e sig

l::--' \.. "d on r.r.:.l'ts by Le t.t.e'r s A t.hr ough 0 ) on I-i cGuir e s urr cund i.ng t he a i r 

c r a f t p:cr k i ng a nd Load i ng '~re?.s . All t r a ps " ere it t Lea s t 60 0 f e e t from the 

cd rcra f t pa r k i ng arec;,s. The t r r.ps Her e Ln p Lace by Jun e 19 .. 

All t.r a ps 1,ure ba .i t.ed \.-li t h Pho .ro raon e a nd .t-.r:;p l i quid lure i n bo t t Le s 

wi t h c o t ton denta l wi cks , 

The Gener a l de t ection ba i t s t a t i ons were s erviced as often ,"s time 

;, Il.ou od s t ar t i ng J llne 20 a nd ond.tng AUGust 10. 'I'r r.ps 1·; "re C C:l r' C8.1 l y 

cnpt i ed CVl:r y ) ..1.). d2.yS . A t.o t.a I of 8,736,650 e.du l t JB 1'1 8re c o Ll.e ct.ed 

f' rom the 579 d(::: t<~c tio n b3.it stati on s dur Lng this p er iod . Th i s is a n 

e, vecC.c;e of 15, 089 J B per t.rap , ( See a t t.ac bmerrt 4). 

A s lx;cia l R e ;~ c ~~rc h a nd Dev e Lopmerrt ( R&D) s t udy with 100 ba i t s t a t 

ions W2,S condu cted to determi ne i f en ,it s t.a t Lcns plus r egular 7 da y ,~pp l i 

c<lt ions of Sev i n to i ndit i ne ous hos t plr.- n t s Ci t t rap s i tes Ka s Fi or e eff e c t 

i ve t.han the b (;!, cra l d ot.c-c t i on t,',:<-.p ::; a l one . 'i'rr- ps , pher-omone a nd lur e 

f or the :'(&D »urve y ;·;c,:r.o :i",1r.:n L.i c.:: l t o the GcnerCl l d e t ec t i on ba i t sta t. Lons , 

'i h e; Rf., D ba i t s"\".", tions \,' 81'0 s e t out in 10 Gr oup s of 10 t.r r.ps cc c h at or 

nc a r s eL e c t cd p Iant.Lngs of hos t p lan t s or veed a .rea.s on rcCuire Al'B a nd 

F'Ht Di x , T l:O b~ti t :3 ticU ,cns i.n ea.c h Er oup of 10 j.i ,.::rc c on t.roLc a rid eie;ht 

KC::l:e s tudy t.r a p s . Th8 H&D s tud y t r a p s p lus ind i c enous fo l i "b e for a t Lea s t 

15 f'e e t .nrrround Lng c vc b trap \.-I2. S s pr-e.yod v i t.h 3e v i n 80S E; vf;ry s e ve n da ys 

Con t r ol t r r.ps and surrounding fo l i age wer e not :spre:.yed , 

'l' r.:.'e e s tudy p l ots of on e ::(tu: re foot ciich 'r/ere pe.rman cn t.Ly marke d on 

t he t urf nea r ai', ch of the 100 ,, (;; ] t ra ps Dee.d JB Here c oun t ed onc e ea c h 

week i n a l l of the se tur f p lots (See a tt"ch:-:lmti/5) , 
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The R&D ~1. i t s t.a lion s r;8re s erv tced arid empt i ed ev ery day, except 

Sundays , from July 2 thl' ouSh All.(;ust 17- ( See at tachment 116) a total of 

2 ,737 562 JB ver e collected fr om t he 100 R&D ba i t. s ta tions . This works 

out tv an av erage of 27 ,376 per bait stat i on , a lmos t doubl e the per t r ap 

rat e f or t he detect i on t r a ps serviced on J - 4 da y int ervals. 

3) _eEoc i a l Inforrroation 

HcGui r e M'B was declared r egulated for JB to prevent their s pr ea d 

by a i.rcr-af t f or t he period June 25 t hrough August 10 . 

The IZcGu ire Civil Snc; i ncer i ng Squadron had the whole ba se sprayed with 

Sev in 4 - oil by ill r cr a f t on J uly 17. 

Vi s ua l obs ervations of JB f l ights on a i rcra f t parking- loading r amp 

a nd around t r ap s were ~~ de on a r eGular b ~sis by HEM Jr. in order to 

CCLip:l.re with prev i ous seas ons 

cor·;r.WSIONS 
--- - - ----~ 

1) 67q bait stat ions pl us se l ec tive a pplications of Sevi n to plant foliage 

wil l no t con tro l t ne adult J3 pop ulat i on a t HcGuire PEough to prevent the 

base f r om bei ng r egc1lat(; d for JB by US DA q uaran t Lne , 

2) Bai t s t a t ions will col lec t twice as many JB if they are serviced on a 

daily bas i s in3t ea d of a 3 - 4 da y i nter va l . 

3) Ba it s ta t .ions ba i t.ed with Ph er cuone and Li quid p)~p lure a r -e 3 times 

a s eff ect ive a s ba it s t a t i ons ba ited with PEP lur e a lon e. 1978 s ea s on 

da ta showed 700 Gl it s t a tions with liqUid PEP lure a lone c ol lected 4 ,193. 

300 JB co mpared to t he 1979 season e;m nd total of 11,474, 212 JB from 679 

ba it s t ations . 

4) Ba i t s ta t ions , se lect ive f oliar applica t ions of Sevin an d regulated 

aircraft t r eatments ~r e effec t i ve in preventi on of a r t i f ic ial spread of 

JB by a ircraf t f r om r·;c(;uire . Ca liforni a t.ran s i t. Ln spec t.Lons i nfor mati on - to 

date s hoHs no live JB f ound i n a i.r cr-af t or i c; ina ting or t.ran s i t lng ;·~ cGLlir e . 

5) Vi aua I inspections of a dult JB a t r'lc';uire in the s ununc.r of 1979 shoved 

t he f'oLl.owi.ng : 

a ) Reduced numbers of J B flying, i n aircraf t I on r'amp an d in the area 

c onpared t o 1978 . l;:s tima t ed 90% reduction in J B a round a i r cr a f t, 
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b) i"i3.r;~ ed i ncrea s e i n numbers of JB flyi ng a r ou nd the ba it s t.a t Lo ris 

with phe romone and lure as c ompa r-ed t o l ure onl y in 1978. 1'1y cs t i rsat e i s 

that 1979 bait stations were 5 t o 10 times as a t t r ac tive a s t he 1978 

var iety . 

c ) l'lore dead JB on t he groun d a r ound bait sta tions, along the edc;e of 

a i r cr a f t parki ng ramp a nd in t h e vicinity of ca rgo a nd passeng er t ermin

a ls . 

6) Th e j nco !.p I ete fa l l larval c ou nts ar-e gr c;;.tel' t ha n t he spring c ou nt s . 

j'iy pr-ed i c t Lon i s f or a 18.r :.; er J B a du.lt popul a t i on for Summer 1980 t han 

1979 . 

7) The Civ il 2ncin cer i ng Squ adron , at this time, are not pla nning f or a 

l arva l trcatrr.en t to the bas e turf a r eas. 

8) 'I'h e dat a c ollected fr om t he p lots a t the R&D bait s t a t ions is 1n 5 i/..';n i 

fi cant. It does s ho w that there were lar g e nu mbers of dead ,m a t or near 

the Sevi n t reated f olia ge. 

J.,N ALYSIS 

ConcJ.us i ons f r om lily v isua l obser va t i ons a r e that the pheromone - lure 

type ba it s t.a t i cns a r e 5 - 10 t. I mcs more ef f ec t i ve a s a sourc e redu c ti on 

f or .JB c ompa.r ed ~~,};a' t he l ur e type bait stat ion . The 679 pheromone ba it 

stc.t i ons l:I"re not en oug h of a source reduct i on to keep the base f r om 

being re~u lated f or J B. Additional bai t stat ions , daily s ervic ing and 

s elec tive foliage appl ica t ions might g i ve the s ourc e r eduction nec es sary 

f or a dqua t e pop ulat ion management at ;,lcGuire. 

~i~~~l~~.~wnw-~ 
Offic er i n Ch ' YG e 
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I , ; i1 lj i..i ;"Ji.;.{V 
UN ITED STATES DEPAR rM[NT OF AGRICULTUR E 

SCIENCE AND fDUCA nON ADMINISTRATION 

r c: O:::RA L nf:SEA RCH 
~.'ORT H C;"N IRAL REGION 

J apan ese Beet le Re se arch Labora to ry 
Oh io Ag r ic u l t ure Resea rc h and 
Do ve lopmen t Center 
Wooster, Ohio 44691 

February 9, 1979 

Subject : McGuire AFB la r vae res i stunce t o c h lo rd ane 

To: Cy Sanders 
USDA, APHIS 
NJ Dept. of Hee l t h & Agr icultu
Bl dg . , Rm 205- F 
Jo hn Fitch Plaza , Box I 
Tr enton, NJ 0860 1 

re 

A week ago today I set up a t est Simi Jar t o the prnvi ous t es t , us ing 
the la t est s amp le o f grub s sent to me on 1/ 23/ 79. It ap pea rs t hat 
the r eacti on to 6, 30, and 60 ppm ch lorda ne i s fo l lowing t he s ame c urve 
as the McG ui re gru bs previ ously t e s t ed . 

In add i t ion to the a bove , I udded a 600 ppm dose (cons i de red eq uiva le nt 
to 600 Ib , Bi/acre ) . Afte r 7 ddYS , 100% o f t he ( 5~s cop tibl e) co nt ro l 
larvae are dead , whi Ie all o f t he McGui re larvae appea r no 1111 a I and 
healthy ! 

I WI II maintain these larvae in th e 600 ppm for a coup le more wee ks , 
befo re I ca l I the t est comp le te , but survival in 100 ti me s wha t we 
wou ld co ns i de r the "norma l" dosage s hou ld be qui te conv i nc i ng . 

I would li ke to know where thi s last samp le o f l e rvae came from , for 
future referen ce . 

Ke n Law ren ee 
R.P .E. 

CC: C. Schwa lb e 
W. Mc Lane 
J . Kenn ed y 
T. Ladd 
C. Gardne r 
M. L. Cleve la nd 

KL: vj r 
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- .. /t7"'T)4 c NJC1 rav T oR z,
~ -

1 97 9 japanese Bee tle Sp r i ng La r val Su rvey Re s ul ts 

~ ; Ulabe r &.: 
ca tion 

J B ~ ru b s at Si t e R 
2 3 4 5 6 

Da te Sampl ed 
10 9871 

1 12 4 o 6 5 o 2 6 3 5/ 8/7 9 

o 3 1 3 2 1 1 2 o 3 5/8 

1 1 3 7 2 7 6 3 1 4 5/16
 

o o 3 2 0 o 2 o o o 5/ 10
 

5 o 7 15
5 6 0 2 o 8 11 5/11 

o 2 82 2 2 2 3 1 2 5/16
 

7 3 6
 3 1 13 2 3 o 8 7 5/16
 

8
 1 II 2 2 9 o 7 3 o o 5/17 

9 1 8 2 o 1 3 o 1 1 4 5/2 

_0 3 1 o 15 2 2 5 o 3 13 4/30
 

11 o 4
 o 5 13 o 0 4 9 3 4/30 

12 9 3 5 4 0 o 9 o 4 8 4/30 

13 o 9 o o 0 2 8 2 5 1 5/ 15 

14 1 0 o o 0 o 1 o 3 2 5/15 

15 2 0 3 o 1 1 0 5 3 1 5/11 

o 116 2 o 0 1 0 2 1 4 5/ 11 

17 5 0 2 1 0 o 3 3 4 1 5/ 15 

18 4 5 9 2 0 o 4 7 3 9 4/26 

19 8 5 4 6 2 ~ 0 ~ [ ; ~o 4(24 

20 1 0 1 13 2 o 2 2 o 5/10 

21 o 3 2 o 0 2 3 6 o 4 5/ 10 

22 o 1 o 9 9 2 0 1 3 o 5/4 

23 12 5 4 6 7 6 () o 2 2 5/9 

24 1 1 o 6 1 4 1. o o o 5/ 1 6 

25 1 0 3 o 0 o 0 o 1 1 5/7 
26 o 3 1 2 0 5 1 3 2 1 5/17 
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1979 Japanese Beetle Spring Larval Survey ReSults!tTrAC/'IJ4faVI "Z.. 

Block Numbe t: & JB Grub Count s at Site /I Da te Sampled 
Map Loca tion 1 2 3 4 56 7 8 9 10
 

27
 Block not available for Survey 

28
 1 3 3 5 6 12 5 3 8 4 5/7/79
 

29
 o 5 14 o 2 o o Not available 5/4
 

30
 5 3 o 5 6 14 5 5 3 5/17
o 
31
 Block not available for Survey
 

32
 6 0 3 16 0 3 2 5 1 0 5/8
 

33
 o 0 324 0 9 0 2 4 5/lf3
 

34
 2 0 3 0 2 2 19 8 6 3 4/25
 

35
 2 6 3 13 16 1 ~ 3 10 9 4/25
 

36
 2 3 10 2 2 0 0 0 0 5 5/15
 

37
 1 4 5 7 21 0 3 0 4 6 4/26
 

38
 1 7 2 0 8 14 0 15 8 0 4/24
 

39
 o 1 2 16 0 11 5 12 2 3 4/24
 

40
 4 0 9 3 8 7 8 0 3 7 5/2
 

41
 3 0- 04 010 824 5/1
 

42
 3 5 25732046 5/1
 

43
 o 0 43100220 5/1
 

44
 8 4 646 3 11 1 0 8 5/7
 

45
 2 0 3 000 0 0 4 0 5/7
 

46
 o 0 o 0 0 1 3 0 1 0 5/7
 

47
 o 0 o 0 0 1 003 0 5/8
 

48 1 0 0 0 0 2 3 3 0 0 5/9
 

49
 2 0 o 0 1 0 000 0 5/9
 

50
 1 2 2 0110 001 0 5/9
 

51
 14 3 5 7 3 3 0 8 0 2 5/2
 

52
 2 3 1 2 <1 5 8 5 2 3
 5/2
 

53
 6 3 o 0 2 9 10 5 6 0 5/1 
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197 9 J a panc se Bce t Le Fall Larval Su r ve y f,C5Ul ts 

Bl o ck Number & Jil Gr ubs ~ t s i t e # Da t e sa ; j~) l c d 

;.iap Loca t ion 1 2 3 4 5 6 7 8 9 10 
--' - -

1 no s amp l e 
2 18 5 0 8 7 0 1 1 4 8 9/12/79 
3 no s a mp l e 
4 4 1 0 3 1 6 0 2 0 10 9/ 1 2 
5 no , ample 
6 0 0 2 6 1 17 3 2 2 0 9/13 
7 3 2 2 2 23 6 7 7 10 8 9/13 
8 5 6 10 4 4 3 20 4 11 5 9/ 1 3 
9 no s a :1121e 
10 0 2 7 0 14 1 4 3 4 15 9/19 
11 no sarnp Le 
12 9 2 0 X. X 1 X X X 7 10/24 
13 no sampl,e 
14 2 5 5 1 5 3 2 1 2 J.3 9/18 
15 no s ample 
16 7 3 X 0 0 0 X 0 X X 10/24 
17 no s a mple 
18 X X X X X 0 X 1 X n. 10/24 
19 no s a rnpl.e 
20 no s 'l :;Jp l e 
21 3 X X 2 5 X 0 11 X X 10/24 
22 no s amp .le 
23 1 4 2 11 25 6 2 0 0 14 9/12 
24 no samp Le 
25 8 X 4 0 7 8 X X X 4 10/24 
26 1 5 X 0 0 X X 2 X 14 10/24 
27 no sarapLe 
28 X X 1 X 1 X 12 X 0 6 10/24 
29 no sanple 
30 X 10 X \) X 2 X 0 X 5 10/24 
31 no s ample 
32 no sampl e 
33 1 15 13 1 15 5 12 1 0 2 9/ 14 
34 no s ample 
3 5 1 1 3 0 1 2 11 14 4 5 9/ 18 
36 no sa np Le 
37 0 0 5 0 1 7 3 2 0 1 9/ 23 
38 13 5 1 3 0 2 2 4 3 0 9/ 23 
39 0 6 1 2 4 5 8 4 3 4 9/ 23 
40 no s a mple 
41 no samp l e 
42 
43 
44 

8 
16 
no 

0 
2 

s ~ nple 

3 
0 

8 
0 

10 
0 

5 
0 

5 
0 

3 
1 

8 
5 

3 
2 

9/ 20 
9/ 20 

45 
'% 
47 
48 

no 
X 
0 
no 

s ample 
X 
1 

sanp l e 

X 
3 

0 
2 

0 
11 

2 
7 

2 
0 

0 
11 

X 
1 

X 
3 

9/ 20 
9/20 

49 
50 

2 
0 

3 
1 

1 
0 

6 
3 

0 
5 

11 
7 

2 
8 

3 
9 

0 
1 

2 
0 

9/ 20 
9/ 20 

X r epre snts no sarnp Le ca ke n 
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Attachment 4 

Ge ner al Detect i on Traps 

McGuire AFB 

8 , 780,625 JB Captu red 

Tra p 
Row 

A 

B 

C 

0 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

# Tra ps 
in Row 

65 

29 

60 

37 

24 

38 

31 

36 

36 

22 

71 

23 

41 

40 

26 

June 20-30 July 1-10 

26,050 336,600 

7, 300 52, 800 

21, 200 49,500 

11 ,600 26,400 

7,400 134,55 0 

49,550 120,475 

7, 400 68, 900 

9,900 191,500 

16,500 156,400 

71 ,450 73,45 0 

79, 200 249,20 0 

16,600 69,6 00 

81 ,750 81, 250 

168, 250 188, 150 

47,900 72,0 50 

622,050 1, 870, 825 

July 11-20 

564, 300 

369,600 

104,000 

529,700 

339, 900 

191 ,400 

254,20 0 

759,000 

523,100 

11 8,800 

458,550 

117, 800 

69,300 
240,900 

56, 500 

4 , 697,050 

July 21-30 

66,000 

36,300 

59,400 

85,800 

49,500 

79,2 00 

85,8 00 

145,2 00 

112,200 

29,7 00 

102,800 

23, 000 

33,000 
46,2 00 

39,600 

1,003, 700 

Aug 1-10 

82 , 500 

46,200 

17,200 

28,900 

36, 300 

38,700 

26, 400 

58,800 

85,700 

19,000 

35,600 

29,400 

16,100 

50,700 

15,500 

587,000 
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Attachment 5 

2
Tot al number of dead JB found on 3 1 ft samples near each RD trap.
 

Trap Number 

Row 1 2 3 4 5 6 7 8 C1 C2. 
1 52 48 165 32 37 43 54 58 40 20
 
2 74 44 82 74 48 98 97 74 199 120
 
3
 

4 25 38 56 54 36 36 22 64 32 12
 

5 60 73 47 47 53 95 81 47 52 15
 
G 150 207 47 134 11 5 114 156 124 46 62
 
H 258 167 186 157 261 323 292 262 171 376
 

I 166 239 263 208 355 326 205 172 8 28
 

J 53 69 28 58 82 60 51 78 39 54
 

K 34 46 37 40 40 42 39 49 17 53
 

L 29 130 33 27 95 39 49 59 16 13
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Attachment 6 

Total JB capt ured in RD traps 

Row 1 2 3 4 5 6 7 8 (1 (2 

1 19,499 19,494 19,275 19,633 19,941 19,899 20,677 21 ,300 26,677 28,937 

2 49,996 48,604 44,513 44,867 45,080 48,176 47,192 50,889 54,845 52,192 

3 

4 31,525 24,773 35,560 38,062 22,676 17,774 17,556 17,924 16,145 35,069 

5 10,855 6,431 8,078 13,299 24,846 28,614 19,193 18,112 13,473 10,985 

I 
G 38,617 38,897 35,513 37,401 37,308 34,876 39,188 40,926 40,618 36,929 

--' 
OJ 
N 

H 28,182 18,971 28,590 27,099 30,759 29,851 26,797 31 ,092 31 ,696 38,632 
! I 34,080 34,518 36,309 37,522 36,203 32,993 43,976 27,462 26,905 40,426 

J 17,718 17,567 18,917 22,183 18 ,740 18,501 11 ,873 17,942 21 ,351 19,663 

K 19,613 21 ,356 20,149 18,386 14,582 19,734 23,464 20,239 21 ,857 19,098 

L 21 ,076 21 ,532 19,910 19,814 31 ,538 18,047 19,552 18,291 23,882 26,015 



Bl1RL 1 l: GTOt I , N. J. 

JAPANESE BEETLE 

1979 
TYPE OF DATE OF SAMPLING DATE DATE PHOTO CELORO 

SITE NO. TP.EATMENT SAHPLE . APPLICATION DATE RECEIVED ANALYSED PPDDT PPTDE PPDDE OPDDT DIELDRIN DIELDRIN Dr\~;E 

0001 
000 2 
0003 
00 04 
0005 
000 6 
0007 
0 008 
0009 
0010 
0011 

":7: - ~_ - : -j .. 
II 

II 

~ 

II 

" 
" 

SOIL .. 
" 
II 

II 

05-11-79 .. 
05-16-79 
05-14-79 
II 

05/16-79 
II 

05/17..,79 
05-04-79 
05-04-79 
II 

05-00-79 
" 
05-16-79 
05-10-79 
05-11-79 
05-16-79 
II 

05-17-79 
05-02-79 
04-30-79 
II 

05-16-79 06-29-79 
" " 
05-21-79 " 
" II 

II II 

II " 
II II 

" II 

05-16-79 " 
" II 

II II 

Neg. Neg. 

, 

" 
" 
" 

Neg. 
I I 

" 
" 
II 

" 
II 

I I 

" 
" 
II 

Neg . 
" 
" 
II 

II 

II 

II 

II 

" 
" 
" 

Neg. .. 
II 

II 

II 

II 

II 

" 
" 
II 

II 

Neg.... 
" 
" 
" 
" 
" 
" 
" 
" 
" 

1. (JG 
2 :~ 4 

Ne g . 
16. 61\ 
10. 59 
3.23 
7. 62 
7.1\6 
1.42 
3.9 8 
1\.38 

00 12 II " " \I \I \I " " " 7.04 
0013 
0014 

, 0015 
~0016 

\J001 7 
0018 
0 0 19 
0020 

I I 

II 

.. 
" 

. 
I 

05-15-79 
" 
05-14-79 
" 
05 - 1 5- 79 
04-27-79 

" 
05-14-79 

05-15-79 
II 

05-11-79 
" 
05 -15- 79 
04-26-79 
04-24-79 
05-10-79 

05-21-79 " 
II " 
05 .. 16-79 II 

" " 
05 -2 1-79 " 
05 - 0 4-79 " 
II " 
05-16-79 II 

.411 
0.135 
0.146 
0.100 
Neg. 
" 
II 

" 

0.168 
0.043 
0 .036 
0 .02 7 
Neg . 
" 
" 
" 

0.169 
0.129 
0.077 
0 .068 
Ne g . 
\I 

" 
II 

0 .09 8 0 .1 55 
0.030 0 . 35 4 
0 .026 0.186 
o 0 16 0 .07 4 
Ne g , Ne g . 
II .. 
" .. 
II II 

II 

" .. 
" 
" 
" 
" .. 

Ne g . 
II 

" 

2 . 63 
3 .6 4 
5. 19 

1 0 .79 
0021 II " " " II II " " " II " 2 .54 
0 022 
0023 
002 4 
00 25 
0026 

II 

" 
" 
II 

" 

0 5- 09-79 
05-11-79 
0 5- 16- 79 
0 5- 11- 79 
" 

05-04-79 
05-09-79 
05-16-79 
05-07-79 
" 

" " 
05-21-7 9 " 
" II 

05 - 16 - 79 " 
" II 

0.159 
Neg . 
" 
II 

" 

0,041 
Neg. 
II 

II 

II 

0.105 
Neg , 
" 
" 
" 

0 .033 
Neg. 
" 
" 
II 

0.113 
Ne g . 
0 .469 
Neg . 
" 

II 

" 
" 
" 
II 

Neg . 
9 . 39 
Neg . 
4 . 0 8 
2 . 0 9 

0026 " 05-17-79 05-17-79 05-21-79 09-10-79 0.069 " " " 0.212 " 1.96 
00 27 
002 8 
00 29 

No Sample 
No Sample 
-- SOIL 05-09-79 05 -04-79 05 - 16 -79 II 0.267 " 0 . 1 25 II 0.142 " 5 .5 8 

0 0 30 
0031 
00 32 

II 

No Sample 
--

II 

II 

05-17-79 

05-11-79 

05-17-79 

05-08-79 

0 5- 2 1- 79 

05-16-79 

II 

" 

0.369 

0.369 

" 

" 

Neg. 

0.249 

Neg, 

" 

0.732 

0. 397 

II 

" 

4 . 9 1 

7 . 9 8 
00 33 
0034 
0035 

" 
II 

" 

II 

II 

" 

05-1 8-79 
04-27-79 
II 

0 5-18-79 
04-25-79 
" 

05- 21 ··7 9 " 
05-04-7 9 " 

" " 

0.123 
Neg. 
0.789 

" 
" 
" 

Neg. 
" 
0.349 

" 
" 
" 

0.456 
10.4 8 
1. 00 

" 
II 

" 

8 . 39 
9 . 66 
8 . 011 

00 36 
0037 

" 
" 

" 
II 

05-15-79 
04-17-79 

0 5-15-79 
04-26-79 

05-21-7 9 
05 -04-79 

II 

" 
0.2 64 
0.163 

" 
• 

0.131 
0.064 

" 
" 

0. 089 
0 .2 4 8 

II 

" 
3 .21 
2 . 55 

0038 : I 04-27-79 04 ~24-79 " " 0 .045 " 0.045 " 0 .061 " 0 . 5B2 
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" L. S. PEPA RTM ENT o r A (;K.I Cl IL T UR E Ai"L\1A L .A. Nll j->[ .A~ T HEALTH INSPECT II 

Plant Protec t i on & ~uaran t i ne 

1/ 1201 Corbin S t ree t Memorandum 
Eli zabeth , NJ 0 72 01 

l 1\.1 ECT Annaul Japanese Beetle Re port f o r 1 979 

DATE November 23 , 1979 
TO Winfred H. McLan e 

o t is Meth o ds Devel opmen t Center 
o t is AFB, MA 

Th e 1979 J ap anese Beet l e Progr am go t under way with grub samplin g on 
March 13th. In man y s po ts t he grub c ount was either minimal or non 
e xi ~tent. The un seas onabl e cold and windy weather along with poor 
turf areas were the p r o b ab le c auses of this . Grub counts in the fa v
orable turf a reas ran ged from 10-24 per s ample . Well c ul t i vated ar eas 
in front of t he t e r mina l s resulted i n the highest gr ub counts . Runways 
and c a rgo are a s had t h e l o west counts . 

On March 20th , 35 soi l s amp les we r e taken p r i o r to soil application. 
Th e s o i l s amp les were t aken to determine t h e p resen c e of residual in
s ecticides an d then p acka ged and mailed to Gul fpo r t for analysis . 

Th e s o il ap plication o f · Dasanit began on March 29t h o v e r the 8 t est 
plot s i tes previous ly de termi ned b y Ke n Lawrence. Rain , cold wi nds 
an d machinery b r e akdowns an d r epairs consi stently held up the appli
c ations. A s e ed hopper and h an d spreaders we r e primarily us ed to ap
ply Das anit. A buffalo turbine was al so used. Its use, however, wa s 
li mi te d du e to the agitators b reak i n g the Dasanit pellets into a fine 
powder wh ich p l ugged the apert ur e s and was heavily i nfluenced by the 
wi n d f a ctor. It s t op pe d worki n g a sho r t t ime a fter and was not used 
a gain . On May 1st a l l spread i n g was finally completed. Approximately 
46 2 acreas were treated wi th 7,850 lbs. o f Dasan i t . The original acre
age f o r treatment was given as 70 0 , but was reduced t h rough visual in
spe c t ion s and n e gat i ve gr ub c o un t s . 

On May 2n d , the 2nd col lect ion of soi l s amples was taken , p ackage d an d 
s e n t f orward f or analysis. Ar r iva l in Gulfport was delayed du e to an 
insuffi cien t n umber of mai l i ng boxes b eing p r o v ide d . 

Beetle traps arri ved on May 23 r d f o l l owe d by the Pheromone on the 25th. 
S t akes for t he bee t l e traps we r e l o ca t e d in strategic areas as s ug ges ted 
by the Port Author i t y and PPQ personnel . Quarantine label s were a f f ixed 
i n an attempt t o de ter pilferage. Ou t o f 96 traps s e t out, on l y t o r e
mained at seasons end. Th e tra ps we r e e mp t ied and al so re-baited when 
nec e s sary . A to t al o f 40 l bs . of b ee t les were r e moved f rom the t ra ps . 

When the adul t season ar r ived, USDA and t he Port Au thority were out 
c he ckin g a r o un d t he cargo and p l ane blo ck in g areas for the pres en ce of 
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Wi n f r e d H. McLan e 2 

live bee tles. Airline representatives also we r e look ing for us. No 
alive adul t s we r e s een d ur ing this t imeo Fol i ar s p r a ying wi th Sevin 
occured when h eavy n umbers o f adult s were noted . Th e perimet e r 
traps were a h e l pful aid in de t e r mi ning the n e cessit y for s pr a ying . 
A total o f 1300 lbs of Sevin was applied between J un e 1 4th an d Aug . 
17th . 

A t otal of 53 pl an e s were s p r a y e d d ue to their ultimate destination in 
one o f t h e se v e n wes tern sta t e s and trans i t i n g regul a t e d ai r ports . 8 
Northwes tern f l ights were t r e a t e d wi t h Phenothrin b e t we en July 18th an d 
the 25th. Adequate j e t wa ys as per Ph i ladelphia , terminated spraying 
requi rements at this time. Tr a ns wo rl d Airlines tre a t ed 45 da i ly flight s 
between July lOth and Aug . 23rd. 

Th e 19 7 8 s e~s on at Newa r k was handled p r i ma r ily thro ugh t h e Po r t Auth 
ori ty o f N.Y . & N . J . and PPQ. A Fol i a r spray o f Sevin onl y was ap 
p lied in an a ttempt t o c ut down the adult population . Some of the 
spraying was actual ly done by PPQ personnel . Need for spraying was 
determin ed through visual inspections by personnel involved . Newark 
was n o t determined hazardo us for 1978 . In Oc tob e r of 78 , Newark was 
include d in the Japanese Be e t l e Wor k s h op conduct e d in Philadel phia. 
Newark was to be included as a test airport fo r soi l treatmen t i n 1979 . 

Th e 1979 s eason was very successful considering weather and man power 
con ditions . Frequen t rai n and wind made grub sampling , soil applica
tion and pos t tre a t me n t inspe c t i on s di f f i c ul t to c ompl e t e. Th e l ate 
arr ival of Dasanit did li ttle to ai d the p rogram. Only th r e e aides 
were present t o carry labor necessities , resulting in too much use 
of Port PPQ officers . Machinery too , was insufficient to apply Dasani t 
wi thin the prescribed t i me. The adult population , however , appears to 
b e we l l under t h a t of 197 8 and l e s s S e v i n was used thi s year than i n 
1978. 

Projections fo r 1980 should include at l east as much , or more funding 
to adequately carry out the program The capaci ty fo r purchasing ad
ditional machinery and personnel would greatly enhance a successful 
c ompletion o f all treatme nt procedur e s . I t is a l s o sugessted that 
po rt PPQ officers ca r r y out the progr am due to the i r avai l ab ility and 
already existing experience, 

Om~~ ~~ 
Donald T, Bak e r 
Supr . PPQ Officer 
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/I' 'YJ ' .	 .. 
~A I 

J APANESE BEETLE oe:y~: --?:: 
. -- ---"' 

1979 

C. hl ~ ( "' ~ 
• TYPE OF DATE OF SA!'1PLI NG DATE DATE PHOTO 

SIT E NO. TREATMENT S A.~IPLE APPLICATION DATE RECEIVED ANALYSED PPDDT PPTDE PPDDE DIELDRI N DIELDRIN D I-"'~ 

OOOA	 PRE- TREAT SOIL ---- 03-20-79 04- 02- 79 07- 02- 79 NEG. NEG . J'fEG. NEG . NEG . 
II It	 It It It ItOO DB	 " " " "	 " 

"	 It It ItOOOC	 " --- " " " " 
It It It	 ItOOOD	 -- " " " 

It II	 It It ItOOOG	 --"	 " 
It t	 It ItOOOH --- "	 " " , :.
ItOOOJ --- "	 0.058 0.042 

OOOK	 " --- 03-21-79 NEG. NEG , 
It It	 , IOOOL ---	 ""	 " " 

I	 It It000 1-1 " --- "
 
co II t
 

~ 

co 000 0 " ---	 " 0 . 042 0 . 016 

" ItI OO OP " ---	 NEG. NEG. 
t	 II IIOOOQ	 .. --.. _.. a_	 " 

OOOT	 " 0.022 " 
aoou	 " --- " NEG. " 

II	 IIOOOV --- "	 " " 
IIooow	 " --- " " "
 

" "
OOOX --- 0.066 .033 0.016 It
 

It It
,OOOY	 --- " NEG. NEG. NEG. 
0002	 .. It --- It ItIt	 It "	 " 

It It	 ItOO Al - --	 0.042 0.007 0.017" " 
It	 It II 

aoc~	 NEG. NEG. NEG. "	 " " ..	 It It ItaOEl " --- " " ._-
0.035 Neg , t\eg .oOJ-a	 Pre-Trea t Soil -- 03-21-79 04-02-79 06-29-79 8.84 1.00 0.964 

II IIIIOOJ l II ' - - 03-22-79	 Neg . Neg. . 'Neg . Neg . " ; ! 

II __	 "II	 IIII	 IIII "	 " OCKl "	 " " 
II II IIII	 II II0; IICOiL -	 " " II 

II II
II -- •	 " " .. 

OC:l1 " " . " "	 " 
I, II II II 11 II 

II ---.	 1I
00:--; 1	 " " " 

I' · ' - -	 " " " " 0001	 " " " " " " 
II IIIIII -	 0 .6 85 0 . 011CO?l " " " "	 "

II 
II II	 II II II

CCQl	 - " 0 .436 0 .855 2. 900' " 
II	 IIII 0 .447 0. 043 Neg . 1. 33 0 . 419 II 

COIl " -	 " 
IIIICQtj l	 " - - " " Neg. Neg. " 0 . 038 Neg. " 

II	 IIII	 IIII	 II.'" ....	 " 0 . 078 0.66 6OOVl	 II 



ESSEX, N. J. (CONT.) 
JAPANESE BEETLE 

SITE NO. TREM'MENT 
TYPE OF 
SAMPLE 

DATE OF 
. APPLICATION 

SAMPLING 
DATE 

1979 
DATE DATE PARA
RECEIVED ANALYSED THIOtT ETHION 

OOOC SOIL 04-12-79 05-02-79 05-29-79 07-30-79 Trace Neg . 
0000 Neg . 0.070 
OOOQ 03-30-79 " " Trace Neg. 
OOOV 04-16-79 05-03-79 " O . ~ O Neg. 
OOOW " " " Neg. 0. 077 
OOOX 04-14-79 05~04-79 . " " 0.510 
OQH1 05-07-79 tl 0.032 0 . 550 
0001 05-04-79 tl Trace Neg. 
00P1 04-16-79 05-07-79 " 0.260 1. 53 
00Q1 " tl " " Neg. 0.170 
DOTI II " " " " " 0.160 

I 
~ 

00 
\.0 
I 

., 



: .. (. : .) 1 . ..... -:l L: E , . '.' /-, i. ', .• ; i' i, ...; ., -; ~ ., 7, I., ... -: 

rr,i le :! el phia, Fa . 

~G i 7 o f	 Ph i lade l phi a 1979 

D A TE:	 Octobe r 2f: , ! '=:7C: 
T O	 h' i :: •-c Le ne 

; .'c:t ~ ! c.' c' s C)~v e l op r : ' e r, t L;o,bo rato r ies 
L::;D,l·., OT i s Ai r Force ~ ",se 

of ou r Ja ~ c r, e se " :st le F r( :s: r e ~ aT Phl lece l ph i e l r.t e r r.et lcr.e l Ai r po r t our -

i ng ihe su~~e r of 1979: 

In November 1978, at a wor kshop held at 5~s t We stern Mote l , 

Ph i Icdel ph i a, we le a r ned tha t we would be +r6a t in~ P I ~ fo r J 8 

i n the sp r ing of 1979 wit h a new i nsectici de, O~ lANOL (Amaze) . 

As a f i r st effo rt we d r a f ted 2 wo rk p la n f or th i s project entitl ed 

~ G~ 2 gsn s~t of Jc ~ ~ nEse Beetle Populctions in and arou nd P I A 

(JS 9 .1.IE l. This vias s u brr.l t t ec Fo bru arv 8, 1979 an d listed 

our object ives 2S 

A.	 ~onit or t he spring grub populcti on using a gr i d 

s y s lerr; p r esc r ibec by t he Env i ron::;er,t2 1 Eva l ua t i on sta ff. 

8 .	 Treat 1, 600 acres with Ama ze (Gft a nol) t o esta b l i sh 

e ff icacy a nd eva l uate i t s pot e nt ia l usc. in t he general 

C.	 [·;"ke e de t e rmlr.e f l on as to how e ff ec t i ve t he program ""2 5 

in de-te r i ng the f light of adult J e pan ese ceet les i n end 

o round a i r c ra ft an d dock ing cr ees . Thi s wi I I be r e ~ e r -

mined by mo n it o r i np ad u l t pop u lat lons fo und in t r 2iC s wh i c h 

wi II be pos l r loncd ct -thE- e i r por t . 
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The r~j~t h o~5 tc be sr~ p l o )' e ~ , ~st;rr'~ ~2d C2S~ S , bn~ p s r sD r l ~ s I n ~~cs 

\','"r eel so li s -t ~ C. 

In J2~~ary 1979, ~in Mc Lene , Jack H~nc = r so n an d I ~",t at PIA ~ith 

~ ·~ r . C. ~ , Rog·::,rs , I,'gr . of Op ns , Divis ion of Av i e r i on , and Sru es 

~ ':3(-e , C;,:'s . :·:gr . , Fl-J... Cont r o l -:- c." c' i c 2 S 7 c t-1is h ~ro ~ ~: lJr E:s end 

r equir sr:cr:is fur ee r l a l (-=~: p l ic G7 ; C r.S of ir ~. 2 ,:t ic i~" c s . 

!-.~ the spr ing cli C ~!.j j : I ~ , =r a ~; prcOcr 1 S'C , othe r r.eec s , c ve r c nc ?:l8v e 

our l n i t i e l work plan s ur f ecec i n rhe ['" s br uary 8 , 1979 \';ork ? Ie n 

which ~cs r e tu r ned tc us . Suc h additi ons i ncl uded the sh ip pi ng 

of 9rub 5 G ~~l es for c heffii ca l a na ly s i s , sh i pp i n9 of so i I s ~ ~ ~ l e s 

for c herri ce l e r.e lvs i s , later t he r eques r to c ls ce p6t r i c l s hes i n 

p le r. e s f o col lect possible r es i due , i" hese to be f or ve r ced for 

er.e lys i s ; c 'ld fa ll grub s urvey . 

One a id v.2S hired for the s urrrr.er mo r.t hs , His fi r s t -:- c~,ks consi sted 

of p lac ing I~L adu lt J 6 tra ps and taking 52Q soi I sa~p l es TO 0( ,8 , 

mi ne JB grub popu lat ions . The f i r s t t r2 ps were in Dlace ~ une 19, 

~nd 1he first ~ d ults were i ra ppe d J~ ne 25t h On June 26 , thIs o f f ice 

ra i led le t t ers t o i n v ol ve~ air l in es exp lei nin g t ~e situct icr and 

e l e r f i nq ths fT; -t o t r.e pcss i l i l i t y o f " r ep u le t l r-o " t hl e i r cor t if 

popu lations defT2 nde d it . On J u ly 1st , ihe f irst sig ht ing of adu lts 

i n the con cour se area occurred a nd P1A was r eg ul e-:-ed fer JS on July 

2 , 1979. 

In mic-l·:arch , \~i n r' icLane ; J ac k J-;encerson, K. l ewr-ence an d I I,' S1 at 

t::e ai rport with Jos eph v i t e , Airport S '~ pe r i r l + 8 n c cr, t enc 3r..J hdan 
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I<orzeniov,<::ki. ='ept of Cor.r.e r ce Froject f.'.o;,'Jger to f l ne l l ze plans 

and procedures during t r ea t~ent by aircraft, 

-~a~~cncy Action notices were ex ecu ted and beglnlng July 2 ~ere 

taken to involve~ airlIn es fo r si g ~ atur e an d c o~pl iance. 

a i r l i nes ex plain i ng the n ~ sd for t he action ~ e re ~ai 1st rr ~rr our Ar ea
 

Off ice July 9, !979.
 

Our aid In addition to mon itoring the traps, ~2S also asked to
 

run some tests using adult beetles in traps which he drG@
 

Agai n, this was a function which we were not aware of and 

it~c not i ncl uded i , our work plan 

Comparison of t he s pr ay and tall grub survev indica t ed for f ewer ~ru b s 

Drese nt in the so i ii n Sep terr,be r except for one co rea ~'he r e co unts ~' ere 

h ig h . 

DJring the regulated period July 2nd to August 16th, all aircra~t de

parting Philadelphia for any of the ~esignate~ west~rn STates here 

ei t her t re c: 7 ed w'ith t he se rcsol c-phenc i hr l n, or af ~er July 25 , Ioere 

ernp lov i no t he "mect.a n i ce l ca r r ie r " t ech n io ue wh ich ves a~ p roved by our 

Hve t t sv i l l e of fi ce . In J uly ~r . Joe For d from Gu l fp or t Lab o r ct or y 

s t opped in t he effice to l eave some pe tri dish es a nd r e quested the y be 

p Iac ed on a i rc raft be i ng t r ea:'ed 50 th at the anourrt of res i due cou Id 

be det er-mined. 

Throe fol iar appl ic ations were made dur i ng t he r e g ulate~ reriod al so . 
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As a ~: c C:,j E: C ~ r ~:,c2:0 T ion , :Si i ec c l t i o r,a I e;,pl i c ct ion o f f,~,o 2 S' r c ~: £; ;-- : _ 

r.,s-r-2 r e r ees jL:st o u rs l ds t '": s e l r po r r prcpG r I.C S epp : i8C L' sir>~ C "LJff cl o 

turb i r>e dur i ng t he I ~ st ~ L e k in 5 ~pt~r.~e r . 

F.~ ;:J0rts r cce i ved f r om Ccli f 0r ro : c i r,di:::c:T: -'- r.a t f ev e r J ::;, ve r e TO :'JrIC in 

19 7 9 1 [,en I '. s re r ecove r eo i r, I S' 78 . 

S ~r;: : rlo ry o f t r~; c-;- j,". 2nt s : 

Ai r - ! ;/OE Ac res us l nc 16 , (1 40 lbs , P,r.,cz e 

Gro und 226} Ac r es us ing 2 , 950 Ib s . Affiaze (2 app l iC c t io ns )
 

Gr o0nd - 11 0 Ac r es uS i ng Sav in 80S 13 c pp l iCctions )
 

~~~~~~:a\ 
Cf f ice r In CGorg e 

cc : J . Katsanos 
E. Eckes s 

M t ch : 2 
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DELAWARE, PA. JAPANESE BEETLE 

19 79 
TYPE OF DATE OF SAMPLING DATE DATE PIlOTO CHLORC 

SITE NO . TREA'l'MENT SAMP LE APPLICATION DATE RE C E~VE D ANALYSED PPDDT PPTDE PPDDE OPDDT DIELDRI N DIEL DRI N DAlrE 

00 01 --- SOIL - 03 - 26 - 79 0 3-30 - 79 06 - 29- 79 Neg . Neg . Neg . Neg. 0 .2 00 0 .11 7 Neg. 
0002 " II II II :0 II II 0 .29 3 0 . 0 11 0 . 51 2 
00 0 3 " " II 0 4- 13-79 06-29-79 " " 0.3 70 (J. 0 13 " 
000 4 
000 5 

II 

I , 
" 
II 

II 

03-27-79 
04- 0 2-79 II 

. 11 " . 
II 

II 

II 

II 

0 . 19 3 
0 , 408 

Neg . 
0. 086 

0006 " " " II II II II 0 . 04 4 Neg . 
000 7 
00 08 
0009 

II 

II 

II 

II 

.. 

.. 
" 
" 
03-30-79 

" " 
" " 
03-30-79 " 

II 

II 

" 

II 

" 
II 

Neg . 
0 .26 5 
0 .0 32 

Tr a ce-
Neg. 

00).0 
0001 

II 

" . 
" 
II 

" " 
04-02"79 " 

" II Neg. 

0002 " II II " " II " II " " 1.45 
0003 
0004 

~ 

'E. 000 5 

II 

II 

II 
" 
" 

04- 06-79 04-12-79 II 

II II 

II " 

II 

II 

II 

II 

II 

II 

" 
II 

II 

II 

II 

" 

0. 0 33 
0 . 168 
0 . 170 

II 

II 

0 .017 

neg . 

I 0006 " " " II II II 0 . 173 0 ,03 0 
000 7 " " :0 " " II " " Neg. Neg . 
0008 II " II II 

0009 " II II II 1. 82 0 .917 i , 20 2 .17 0. 687 0.011 
0010 II II 05 "10-79 07-02-79 Neg. Neg. Neg . Neg . Neg . Neg . 
0011 " II II II II II 0 .034 
00 01 II 04-09-79 " II 0.022 II 0 .021 " II 

0002 " " II II Neg . ;0 0 .19 1 
0003 II " " II II " 0.007 
0004 II 04-02-79 II II 0 . 00 8 II 0.009 II " 
000 5 " to II II II Neg . II Neg . 
0006 II II II 0.053 0 . 008 0 .025 0.010 0 .02 7 " " 
000 7 
00 08 
0009 

II 

II 

It 

~ . 

II 

It 

" 
'. to 

to 

" 
It 

to 

,. 
I I , 

Neg . 
It 

to 

Neg. 
" 
II 

Neg . 
II 

II 

Neg. 
II 

II 

0. 553 
0.005 
Neg. 

" 

to 

" 

0010 It to to II It to It II U " It " 
00 11 " " to " .

• 
" " It to It .. 0 ,014 .. to 




