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Project Number: Gr~ 6. 1.5 
Prciec t Title: Regulatory Treatments (Laboratory - Field) 
Keport Period: October 1, 1977 - Harch 31, 1978 
Report Type: Interim 
Project Leader: Winfred H. McLane, J. A. Finney 

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

F-mulsifiers such as Sponto AK 16 - 95 prevent hatch wh~n applied to egg masses. 

Materials such as Orthene, Sevin, Resmethrin, FMC - 45498, FMC - 33297 and 
3ioethanomethrin have prevented hatch when applied to egg masses in a liquid 
formulation. 

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

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

The insecticide section has recently discussed regulatory treatments at a 
number of section meetin9s. The feeling is that we may already have the right 
materials, we only lack the proper technique to apply them. A micronized 
DDT gun has been acquired to start work in application techniques. A number 
of chemical companies have been contacted to acquire dust for~ulations to be 
1aboratory tested for possible use in regulatory treatment. 
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Proj ec t Number : Gi·1 7.1.0 
Project Title: Contact Toxicity of Registered Insecticides Against 

Gypsy Moth Larvae 
Report Period: October 1, 1377 - r-1arch 31, 1978 
Report Type: Interim 
Project Leaders: Winfred H. McLane, J. A. Finney 

No work was cOllducted as all available time was used conducting irradiatinn 
test with various formulations of nuclear polyhedroris virus. 

This work will he cOlnpleted and a final report proposed during period 
April 1. 197 - September 30, 1978. 
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Project Number: GM 7.1.2 
Project Title: Delayed Effects of Sub-lethal Dosages of Insecticides on 

Fecundity and Fertility of Gypsy Moth 
Report Period: October 1, 1977 - March 31, 1978 
Report Type: Final 
Project Leaders: R. G. Reeves, P. Yelton 

Abstract:

Laboratory strains of gypsy moth larvae were reared on artificial diets treated 
with Sevin 80S, Dylox 80S, Orthene 755, and Dimilin 25W. Sub-lethal dosages 
of each pesticide was established for 1st, 2nd, and 3rd instar larvae. Larval 
mortality, pupal and egg mass weights, egg hatchability and larval development 
of the next generation is reported in this paper. 

Mrthods and Materials: 

r)iet: The artificial diet used in these tests was Yamamotos' Tobacco Hornworm 
dTet modified for rearing gypsy moth (1). Batches of diet from 2 to 3.5 
were mixed in a waring blender and poured into 2 or 3 oz. solo cups. These 
cups were put into 16 oz. (paper can) cup with 15 larvae infested on each cup 
of diet. At least sixty insects were infested on untreated diet for controls 
to monitor with each test. All test cups were held in an environmental chamber 
at 27° C and 60% humidity. 

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

IDiet Incorporation and Analy'~~: Aliquots from the stock solution viere diluted
 
with water and a small amount of acetone to yield the desired treatment level.
 
Concentration levels (ppm or ppb) of insecticides were based on the total weight
 
of the diet, and the appropriate dilutions were added to the diet with a ,
 
Burette during the mixing process. Diets were blended for 3 minutes at high
 
speed after the addition of the insecticides.
 

Diet samples containing Orthene , Carbaryl , and Dylox were pxtracted and
 
analyzed by G.L.C. to check accuracy of the technique. Orthene and Dylox was
 
extracted basically like biological samples described by Reeves et al. (2) and
 
purified by partitioninq between 2 immiscible soluents, Hexane and Acetonitrile,
 
Wiersma et al. (3) A GLC method developed by Chevron Chemical Company was used
 
for Orthene, and a modification of this method was used for Dylox. Carbaryl
 
was extracted by blending 25 gm diet samplers in a 11 blender jar with Acetone
 
and analyzed by methods described by Sevins et al. (4) All di~ts were fortified
 
with 10ppm of pesticide for analysis and the results proved the technique
 
accurate within + 0.15 ppm. The absence of a reproducable GLC procedure for
 
Dim;lin preventeB its beinq analyzed for accuracy.
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Egg mas ses from adult s wh ich were reared on treated and untreated diet s were 
moni t ored f or egg ha t chabi l i t y , and 500 larvae from each test were reared to 
3rd and 4t h i nst ar on untreated hornworm diet to study larval development ' 
as compared ,t o contro ls . 

1. Sevfn' 80S -Table #1 presents pupal we ights and mortality, larvae mortality 
and egg mas s weights for all insects on treated and untreated diet. Fig. 1 
shows graph of larvae mortality vs . concentration of i nsect i ci de in the diet. 
General ly , pu pqe and egg masses weighed less on treated diet than those from 
un t reat ed diet. Pupal mortality was sometimes considerably higher on untrea t ed 
than treated diet , therefore these resul t s are not s ig ni f i cant . The cont rol 
l arval mortal ity wa s negligible. Larvae mortality of LD 10 and L-I + II was 
scat t ered evenly f rom stage II through V, while L Ill's mortality occurred 
most ly in sta ge V. At LD 50 and L-I, most l arvae died in st age III, L-II i n 
stage IV, and L-II I in t he V i nst ar . Nearly all instars of LD 90 diet be fore 
reachi ng t he next molt . 

At concent rat i ons causing >70%mor ta l lty, sur vi v ing l arvae at tempting to mol t 
from L-II ~o L-V could not shed th eir head capsul es or exuvia f rom poster io r 
sec t i ons of their bodi es . Insects on Sevin t reated di et had a hi gh inc i dence 
of vi rus contami nat i on while t he cont rols were viru s f ree. Tests which became 

i rus i nfected were repea ted. 

yl ox 80S - Dylo x t est resul t s are found i n ta ble #2 and fi gure 2. As wi t h 
t he Sevi n t est , many cont r ol pupae never emerged . LD 10 with L- I , mo st l ar val 
or t al i t y occurre d at IV st age , and L- II &III in V &VI stage . LD 50 produced 
a st mo r t al i t y duri ng the second mol t af te r being infested on cont ami nat ed di et , 

and LD 90 mor t al i ty occur red almost excl us ive ly dur i ng the next st age of deve­
lopment . Af t er i nj est i ng Dyl ox, t he l arvae wa s s i gni fi cant ly sof t er tha n 
ormal setae , and concent r at ion caus ing >75%mortali t y , th e l arvae which mol t ed 

~r om 4t h t o 5th i nstar were i ncompl et e with th e prec eding head capsule remain ing 
any pupae were deformed, ma le and f ema le pupae were vi r tual ly i dent i cal i n Sl ze 

and few adul t s emerged. 

rthene 75S - Tabl e 3 &f igure 3 presents the dat a fr om t he Orth ene 75S te st s . 
~ a rv a l mor tali ty of th e LD 10, 50 &90 was nearl y identical t o those of th e 
~jl o x t es t s . Or the ne l evel s causi ng >75%mo rtality resulted in rampant canni ­
_ali sm . Survi vi ng l arvae devoured t he dead as quick ly as th ey di ed. Dyi ng l arvae 
ad i ncompl et e molt s fro m 4th to 5th , and 5t h to 6th insta r s by ret ai ning th el r 
ead capsul es and exuvi a f rom the post erio r sect ion of t heir bod i es . Larvae 
ere mu ch sma l ler , and th ey retained more set ae than t he con t rol i nsect s. Re sul t ­

' ~g pu pae were smal l er t han control s and many would pupate with t he head capsul e 
j~C prol egs from th e larvae stage und isposed. Male and female pupae were 

' ~ t u a l l y t he same siz e. 
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Oimilin 25W - As is indicated in table #4 and figure #4 it takes a much lower 
concentration of Oimilin to achieve sub-lethal dosages of insects than any of 
the other insecticides tested. Mortality results were much more erratic than 
the other pesticides. Also the same concentration of Dimilin mixed at different 
times produced 4 highly variable mortality results. Inaccuracy of the diet 
incorporation could have contributed to the erratic mortality. We did not 
have a reproducable G.C. method to monitor Dimilin levels in the diets. 

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

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

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

It is our conclusion that suh-lethal dosages of the 4 insecticides in artificial 
diet of laboratory strains of larvae has little or no effect on the fertility 
and fec4ndity of the gypsy moth. 
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Tabl e #1. 

Pupa l , Larval and Egg Mas s Weig ht s ; Pupal and Lar val Mortal ity of Inse ct s on Sevin 80S 

Treated and Untreated Diet 

ppm 
+ In- TREATED DI ET UNTRE ATED DIET 
st ar 

Pupae .lI Lar vae Eg g Mass Pupae l! Lar vae Egg Mass 3/ 

L- I Wei ght 
(gm) 

%Mor - Wei ght 
ta 1ity (gm ) 

~~ Mor -
tal ity 

%Mor -
tal ity 

I'Je i ght 
(gm) 

t·Jeight 
(gm) 

%Mo r ­
tality 

Wei ght 
(gm) 

%Mor­
ta 1ity 

%Mor­
ta1ity 

Wei ght 
(gm) 

. 75 1.27 88 a . 3650 a 1. 0 . 5015 1. 5633 a .6447 a a . 7529 

1. 5 1 . 1007 a . 3871 0 9 . 3283 1. 4596 a . 5729 0 0 .4570 

3.0 . 9802 a .4239 0 50 . 4807 1 .4440 0 .6654 0 a .4205 

4 . 0 . 6748 42.4 - . 3027 0 39 . 3792 1.3271 9.0 , 5763 a 0 . 6550 

5. 0 1.2 870 19.0 . 3480 11 .7 6 61 . 5677 1. 3786 50 .63 59 a 0 . 6731 

\.D 6 G 1 _3981 7 9 .3849 3 70 40 .46 00 1 4321 0 . 6877 0 a .5932 
I 

7 a , 9G 76 24 . 3722 a 88 ,5692 1. 3780 13 . 5603 2.6 0 . 7548 

8 . 0 . 9763 13 . 3461 0 90 ,6033 1.4256 0 . 6331 0 0 . 6602 
Overa 11 
averag e 

1. 2623 . 3623 . 4862 1 . 4260 . 6220 0 . 6208 

L-II 
4 . 0 - - - - 4 .0 - - - - - 0 

8. 0 1. 0953 6. 45 . 4628 2.98 18 . 0 5502 1.664 3 0 . 5781 0 0 .6842 

10. 0 . 6656 12. 82 . 3445 9,3 7 60 305 1 1. 5773 0 . 5432 0 0 . 7371 

12. 0 . 8660 47. 7 . 3743 11 . 10 36 5137 1. 2987 0 . 6732 0 0 . 7101 

20 . 0 1. 2731 48 .0 7 . 3365 30.9 0 90 4876 1 . 4865 22.2 .5466 12 0 . 5436 

Over al l 
Av erage 

. 9750 . 3795 .4 641 1.5076 . 5852 . 6687 



-­

I 
Table #1 (Cont'd) 

Pupae 1/ Larvae Egg Mass Pupae !/ Larvae Egg Mass }j 
L-III Weight 

(gm) 
~c Hor­
ta 1ity 

Weight 
(gm) 

Hor­
ta1ity 

% Mor­
tal ity 

Weight 
~ gm) 

Weight 
(gm) 

;0 Mor­
ta1ity 

~~ei ght 
(gm) 

%Mor­
ta1ity 

%Mor­
tality 

Weight 
(gm) 

3.0 .8993 n.4 .41 G2 a 24 .6032 1.4588 0 .6732 21 0 .6463 

7.0 1. 1663 8.3 .3041 11 .76 20 .4774 1.3974 86 .6653 33.3 a .6804 

10.0 1.3476 6.5 .3701 27.4 10 .4927 1.3685 0 .61D2 0 0 .4939 

11.0 .8681 39.6 .3989 7.9 70 .5831 1.5473 83 .5783 33.0 0 .7469 

12.0 1.2009 30.0 .3097 23.5 80 .5642 1.5666 0 .5572 0 0 .7098 

15.0 1. 0667 31.86 .3956 6.17 40 .4636 1.5582 75 .6701 37.5 a .7642 

20 .7630 32.55 .4430 18.5 80 .4602 1.67Q9 87 .5136 14.28 0 .5562 

1.0045 .3759 .5206 1.5108 .6097 .6568 

I 
--' 

o 
I 

~. ~. ~ ~ 
~,,-... ... -----""_...................._----~~----



.-\'.;'.''; d C: 
"·1 ) 

t<~,-.j :-'Ll.) _' ,) 

!N-l'l~~ ~.~ 

PUPae iarV:l(' ~. 'j ~j \1 c; ,5/ 

I 
~ 

l-l 'vie' qr.t J ~'ior- Welqht f'v1or­ r~or-

gm) tal i ty \gl11) ta 1i ty tality 
-~----- ~-~-""-"-'-~- .--..~---.-.---'--.--"--- --­

.75 1.5810 11 .5464 0 28 

1 r; 1 .366:'+ 0 ,4873 g 8 

3.0 1.0112 ,3744 12 5:) 

4.5 1.5163 5 .5302 0 12 

5.0 1. j629 0 .6~91 n 30li 

7.0 1.544U 41 .5766 0 90 
Overa11 averaqe 

1.4138 .5223 10 

Weight Weight 
(gm) (gm) 

.4647 1.4437 

.5076 1.3768 

.5990 1.3420 

. 57'; { 1 ,52f11 

.3291 1.4454 

.4006 1.7032 

.4790 1.4718 

'Yo Mor­ \~e; ght 
ta 1ity (grn) 

0 .6407 

21 .6981 

0 .5535 

20 ,:)~32 

17 .6224 

0 .5298 

.5962 

%Mor­
ta1ity 

0 

1 

10 

o 
0 

0 

':" Mor­
tal ity 

0 

0 
() 

0 

U 

0 

Weight 
(gm) 

.4016 

.4467 

.sno 

.6542 

.f:1]1 

.5968 

.5508 

L- II 

1.0 - - - - 4.0 

2.0 1.5361 32 .5521 18 15 

6.0 1.0362 9 .4787 4 54 

7.0 .7172 38 .2960 26 60 

9.0 1.3261 44 .2654 22 98 

10.0 .9416 0 .4144 44 72 

Overa 11 average 

1.1114 .4013 

- -
.6496 1.6602 

.5007 1.6899 
4~ "l ~ 1 .4643 . ,)" 

.5206 1.4569 

.3027 1.3882 

.4892 1.5519 

- -

0 .5887 

0 .6532 
:::1 .6411JI 

21 .6224 

0 .6130 

.6236 

-
0 

0 

13 

0 

14 

0 

0 

0 
( 

" 

0 

0 

.6444 

.6991 

.6492 

.5373 

.5920 

.6344 



Table #2. (Cont'd) 

i.-n I Weight 
( gm) 

'/~ Mor­
ta 1i ty 

Wei ght 
{gm) 

Mor­
ta 1ity 

Moy"­
ta 1ity 

Weight 
(gm) 

Weight 
(gm) 

:~ Mor­
ta 1t ty 

Weight 
(gm) 

~:, Mar-
ta l i ty 

;s r'1or­
tal i ty 

Weight 
( gm) 

3.0 - - - - 2 - - - - - o 
4.0 - - - - 5 - - - - - 0 

5.0 

6.0 

1.4736 

1.3375 

12 

50 

.5846 

.5618 

0 

20 

50 

78 

.5655 

.4202 

1.5469 

1.4601 

11 

25 

.5900 

.5973 

0 

33 

0 

0 

.4993 

.6742 

7.0 

9.0 

1.2132 

.9885 

50 

24 

.3392 

.5459 

22 

85 

81 

98 

.6797 

.5017 

1.4233 

1.5632 

0 

0 

6482 

.6329 

57 

0 

0 

0 

~6:n6 

.6582 

10.0 1.200£ 40 .5074 40 99 .3968 1.5076 44 .6894 0 0 .5460 

I 
-' 
r-o 
~ 

avera 11 average 

1.2427 .5077 .5127 1.5002 .6315 .6102 



lq h t 
111 ) 

11)1 AI I Il nIf 1 

f'U p d L' 1/ 

Ho r - Wei ght % MO I"­
td 1ity (gm ) t a1ity 

Larvae 
~~ Mor -
t al ity 

11,111 " " Up" I ,lIld I," V, I ] r ~ ()1 t. e I i I Y 0 1 I rl', " 1 t. t , O J! Or' U Il ' lll' 1CI 

I rPd Ll 't! d Tid UIIt, ," f ',] Lcd II i ( I t 
UNTR EAT ED DIET 

Egg ~1 a s s 'l/ Pupa e Larvae Eg g Ma ss 

Hei ght Wei ght % ~1o r - ~Je i ght %Mor ­ % Mor - \>Jei ght 
(gm) (gm ) t a1ity (gm) ta 1ity tal ity (grn ) 

3/ 

1.4 q({li 

1. 0 l. lj 776 

/. 0 1. 3752 

LO .6836 

4 .0 1 . 3987 

a.o 1. 4871 

12.0 . 9834 

16.0 -

Overa l l average 

1.2862 

27 

36 

0 

50 

19. 6 

42. 37 

65.8 

-

.53 37 

. 5331 

.5 165 

.4 121 

. 4569 

.4002 

3637 

-

. 4594 

7. 8 

0 

D 

18 . 7-S 

7 . 0 

23. 91 

37 .5 

-

12 

10 

15 

19 

55 

70 

45 

70 

100 

. 51'l3 

. 6 50~· 

.. 5990 

. 6067 

. 6329 

. 3892 

. 4076 

-

. 6414 

1. 3790 

1. 21 72 

1. 3098 

2. 1647 

1. 6536 

1. 3689 

1 . 6650 

-

1 . 5370 

0 

21.7 

0 

0 

0 

2-5 

Hi 

.6462 

. 5894 

. 531 D 

5623 

. 5466 

. 6531 

. 611 7 

-

. 5940 

D 

8 

0 

-:0 

10 

0 

0 

0 

0 

0 

0 
.() 

0 

0 

0 

0 

.53 68' 

.6 692 

.6526 

.6B64 

. 6045 

. 4901 

5679 

.0096 

L- I I 

30 0 -
il .O . 6932 

'l, 0 . 9358 
),0 · Sil G1 
I . !) · il 'Jl)] 

L . 4q I ? 

OV l'rrJ 11 rI Vf "'t1Cj (' 

• fJ ~ II 

-
27 

33.3 

19 

50 

GO 

-
.3 220 

. 2971 

. 3552 

. 2987 

. 363B 

. 327 3 

-

10 

15 

33 

27 

0 

-

2. 0 

59.0 

60. 0 

90 

95 

88 

95 

-
. 2040 

. 5565 

. 5737 

. 5320 

. 3689 

. 4480 

-

1 .8830 

1.4454 

1. 6983 

1 . 6521 

1. 6742 

1. 6606 

-

0 

22 

0 

8 

11 

-

. 5350 

. 7098 

. 6431 

. 6606 

. 5989 

. 6294 

-
0 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

. 5179 

. 6868 

. 4900 

. 6097 

.5 91? 

. 5191 
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Tab l e ii4.
 

Pupal, Lar va l , and E[JC) Hao;s vJeights, ['upal and Larval mort a l i ty of Insects on Dimilin 25WF'
 

TY'eated and Untreated Diet. 

ppm 
+ I n-

TRE T~-~1 I) IET 
UNTRUHED 0 I ET 

s t ar Pupae 1/ 
l.a rvae Egg ~1ass 3/ Pupae Lande Egg Mass 3/ 

L- I I'leiqh t f\10 Y'­ I~e i ')'rt r~(;r- :',10 r' - '.'t"i q ht \'JeiClht MoY'­ l,jeioht ~10 r- Mor­ \·Iei oht 
(gni J ta 1it y (gm; ta 1i ty tei litv \ qr.: (qm) tal i tv (grn) ta 1 ity ta 1 ity (qm) 

-- ­ - --- ­--~ 

0.10 - - - (j - - - - 0 

0.15 1.6;;77 3 · 79;:"~9 o 17 .4891 ~ .5781 13 .4984 6 0 .6460 

Cl.25 1 .7099 4 .7633 iJ 22 .5f19 1 .1998 0 _ 4142 0 0 .426b 

1.5 1.7237 15 .6994 1 P .6230 1 .5983 8 .6012 0 0 .6489 

, 3.0 1 .71 12 1 Q.u 
r­ ,r 

• ~j;J' ) jr', .oS99 1 .6448 75 .4990 33 0 .4802 
~ 

(Jl 5.0 i .7343 2u 
u .6734 (J 12 .55S3 I .2789 20 .6002 4 0 .6375 

1 

7.0 1 .6944 47 .762 '1 ""1 
~) I H .6764 1 .6692 10 .5144 11 0 .5981 

10.0 1 . 65;~2 67 .73)/ e2 ,r
.) ~) .5l72 1 .5933 60 .6156 20 0 .5436 

12. Q 1. 6i02 7U
,J .59CJO 75 r)i) . 3(;14 1.6746 0 .5505 30 0 .4619 

1I) 1.4300 84 .S664 52 ~ j t) .4611 1 .6989 0 .6431 0 0 .6200 

Overa 11 avera ge 

1 .6634 .7i66 .5494 1 .5484 .5484 .5636 

L-II 
.2G 6 - - - 0 

4.0 1. 7321 o · 6'i~4 0 1S .5425 1 .6990 33 .6272 0 0 .6073 

7.0 - P
" 

- - - - 0 

1() 1.6171 70 .621 1j 78 1n .6002 1 .6563 0 .5833 0 0 .6212 

12 1 .42 elf:, ? (, o 6(li ;,()! 11 7r, .6S1g 1 .6325 8 .6401 29 0 .5166 

1S 1 . ',b; 7 I <J · J' Jf, 3 1 I~ ~) .3?7G 1.6634 33 .5862 1 0 .4134 

AVCIi](l" 

1 . '/d 3 .61' . fj l II') 1 .6f,2H .6401 .5546 



-
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Table	 #4 (Cont'd) 

ppm 
+ In­
star
 

L-III	 Weight % Mor- Weight 'i ~1or- Mor- vJei ght Weight % I"'or- Weight %Mor- %Mor- Weight 
(gm) ta 1ity (gm) ta 1ity tal ity (gm) (gm) tal i ty (gm) ta 1ity tal ity (gm) 

.25 1.7123 15 .7351 28 12 .5295 1.4891 0 .6451 32 0 .3821 

12 1.6899 88 .7116 83 50 .6174 1.6848 20 .6174 16 0 .5673 
15 1.6944 16 .7513 29 90 .4244 1.5006 51 .5437 11 0 .5812 

7 
I18	 1.5543 0 .5941 98 .5861 1.5431 0 .6361 0 0 .4371 

Overall average 

1.6627 .5143 1.5544 .6105 0 .4919 

I 
--' 

en 
I 
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Figure 2. Gypsy Moth Larval Mortality vs. ppm of Dylox 80S Treated Diet 
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Project Number: GM 7.1.3 
Project Titl e: The EffecLs of pH and Temperature on the Chemical 

Stability of Carbaryl and Orthene 
Report P;'riod: October 1, 1977 - March 31, 1978 
Report Type: Final 
Project Leaders: R. Reeves, J. Yarko 

!\r,5TR/\CT 

The hydrolysis rates of Sevin 80S and Orthens 755 wese established at pH values 
ranging from 5 to 12, and temperatures of 25 and 35 C. Quantitative analyses 
were accomplished using gas-liquid chromatography. 

Introduction: 

Many pest control failures are attriDuted to the acidity and alkalinity of the 
water used in preparing the pesticide spray solution (1) Carbamptes and 
or~anophosphates in particular, have short half-lives (due to hYdrolysi~) in 
pH medium above 7.0 (2). 

This study investi~ates the IJte of hydrolysis of Sevin 80S and Orthene 755 
at varying pH valves and t emper-a tures in order to estimate the maximum holding 
time pf these pesticide mi xt ure s prior to appl icat lon. 

Methods and Materials 

Sevin and Grthene was mixed according to label instructions except the water 
pH was adjusted prior to adding the pesticide - in a 1000 ml erlenmeyer flask. 
A teflon stirring bar was put into the flask and the mixture was aqitate<ll 
d'lrln<l t.ne entire time ner tort. 

Or the.e 75d was teated at pH of H.C, 9.0, 10.0, and 12.0. All mixtures were 
he1~ a~ 25 and 35 C in d co~stant temp water Bath. The gH values used for 
Sevln oDS was 5.0. 7.0, 8.0, J.n and 11.0 at 25 C, an~ 35 C. 

The mi~tures were sampled and extracted immediately after adding the pesticide. 
These extracts were used for standards to measure the deqradation rates of the 
mr xt.ur-es at 24. 4b, and 72 hours . [,t t.ermi nat i on of a time period five - 25 ml 
a1 iquot s were pipeted into a iil: .;eraratory funnel, and the pH of the()tit 

solution was immediately adjusted +,0 6.0 to prevent further hydrol i zat i on. 
The insecticides were extracted with three - 25 ml portions of CH CL andZ Zdried by filtering through Na 0 SO~. 

L.. it 

Pm i n-t rurnerrte l procedure developed by Cook et al . (3) was used to analyze 
Sevin, and a modification of Chevrons Method (4) was userl for Orthene. 
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Table No. 1 - Hydrolysis ra tes or Sevin [lOS 

r­25° 35° C 
pH Hydrolysis Hydrolysis 
-"---------~----._---~-------- - ." - --------- --~_._------------­

24 hr. 4n hr. 72 hr. 24 hr. 48 hr. 72 hr. 

5 

7 
0 
(j 

9 

11 

3 

5 

45 

62 

93 

6 

23 

53 

64 

98 

7 

25 

G1 

94 

100 

4 

8 

59 

73 

99 

2 

22 

70 

97 

100 

5 

29 

81 

100 

100 

Table No.2 

pH 

- Hydrolysis 

~hO r 
t.. ..1 '. 

Hydrolysis 

rates of Orthene 755 

35° C 
Hydrolysis 

24 hr. 4;,-( hr. 7? hr. 24 hr. 48 hr. 72 hr. 

(j 

1 0I 

1 ')
I L 

(, 

r,Cj
[.1:.) 

I) Eo 

9)\ 

(Jr.: 

4 

26 

n 
99 

14 

~2 

.or 

20 

24 

96 

100 

-:'j ­



----
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Results and Conclusions: 

Table No.1 presents the hydrolysis rates of Sevin 80S. At 25 0 C, it is stable 
to hydrolysis at the acidic pH of 5.0. However, at pH 7.0 quick rise in the 
hydrolysis rate was observed and inrreased with the increase in pH. The half­
life time is about 6 days at pH 7.0, about 40 hours at pH 8.0, less than 24 
hours at pH 9.0, and less than 1 hour at pH 11.0. At 35 0 C Sevin remains 
stable at pH 5.0. But the half-life time decreases to about 5 days at pH 
7.0, and less than 24 hours at pH 8.0. At pH 11.0 the half-life time is 
probably 4 to 10 minutes. 

Table No.2 presents results from the Orthene 755 tests. Orthene is more 
stable at a pH medium over 7.0 than parathion and some other 0bganophosphates 
(4). Orthene 755 is stable at pH 8.0 for up to 72 hours at 25 C. But it is 
over 25% hydrolized at pH 9.0 and the half-life time is less than 24 hours at 
pH 10.0. The hydrolysis rates of Carbaryl and Orthene is dependent upon both 
the pH of the water and the temperature at which the solutio!! is stored. 

Se~in 80S ~ixed with water at Df! 1-5 and stored at a temperature between 
25 and 35 C should maintain its stability for up to 72 hours. However, 
the pesticide mixed with water at pH 7 or above should not be held more than 
4 hours. 

The holding time of Orthene 7SS is not as critics' as Sevin 80S in water at 
pH absve 7.0. It could be held at pH 8.0 and 25 C for up to 72 hours. But 
at 35' C it should not be held for more than a few hours. 
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rej ect Number : GM7.1 .7
 
oj ect Titl e: 1977 Field St udies of Dimilin W-25
 

epor t Per i od: Octo ber 1 , 1977 - March 31, 1978 
Jepo rt Type : Final . 
Proj ect Leaders : Larry L. Herb~ugh, W, H. MtLane, J: A. Finney 

One f unct i on of thi s l aboratory i s to field te st materials of different 
form ulat i ons at various rates and times of application (insect gr owth, 
l eaf expansion , etc .) to derive the ma ximum . ~e re fits from compounds used 
in t he control of gypsy moth l arvae . Therefore, th~se tests were desi gn ed 
to est abl i sh an ecoriom i cal and satisfactory dosage for requl atory control 
and develop an er ad'i cat i on treatment for is olated infestations of gypsy 
mot ~ usin g Dimil in. Di milin . (TH-6040i N(((4 -chloropheny~)-amino)carbon yl)- 2 , 
6 - d 1 f l u oro ~e n z om 1 d e h a ~ recelved conS 1derabl e attention 1m recent years as an 
insect growth regulator wh i ch inhi bits the deposition of chit in in gypsy mo t h 
l ar vae . It is present lY regi stered for ~Qntro l l i n9 gypsy moth larvae by 
aer ial applicati ons of . 03 lb ai / A to . 06 lb ai/A , 

O bj e c~ i v e s : 

1.	 Dete rmi ne the act ivi t y and compar e the eff ic i ency of Dimilin W-25 
appl i ed at a s in9 1e app l i cat i on for use in regul atory treatment of 
hazardous areas . . 

2.	 Determi ne the re l at i ve ut i li ty fo r erad ica t io n of infe st ati on s
 
usi ng several di f fer ent t reatment schedul es of Dimi ' in W-25.
 

Obj ect i ves and me t hods a re expl ai ned i n detai l in Projec t Number GM7.1 7 
dat ed Oc tobe r 1,1 976 - ~~ a rc h 31, 1977 . 

Re sul t s and D1Sc ussion : 

Each t rea t ment plo t eV0 1uated f or erad icatlon had 200 bur la p bands 
di st ri but ed in t he center 10 acres (to t al of 600 bands per treatment ) . 
Tabl e 1 gives the t ot al s for 0ach t re atment . I t shou ld be noted t ha t t he 
16 pupae found i n pl ot s treated wit h Dimi l i n at 0. 06 l b/ gal /A were all 
under t wo bur lap bands and may be due to mi grati on or wind spread . Table 
also shows a trend t oward mult ip l e applicati on s bein g more effective agains t 
gy psy mot h l arvae. r or exampl e , the si ngl e app l i cat i on of Dimi l i n at 0. 06 
l b/ gal / A yie lded 448 l ar vae under 600 band s comp ared with 0 l ar vae usi no 
the sam e dosage wi t h two appli cati on s . Dim i l i n at 0.03 lb /.5 Cla l / ,/\ at two 
aool icat i ons yield ed 17 l arvae un der 600 bands compared wit h 0 l arvae ct 

ree	 aopl i cat i ons . 



Table 1.	 larval, Pupal and Eg0 r1,ss Counts from Burlap 8anrj Monitorina,
 
Pi ke County, PA 1077. : Numbers are totals from 600 bands
 
distributed in 3 nlnts1.
 

# of Number Number Number of
 
Dosage Applications Larvae Pupae Egg t~a s ses
 

0.06 1b/gal IA 1 448 26 n	 ~ 
0.06 lb/qal/A 2 0 0 a 
o.os lb/.5 gallA 2 59 0 0 ~ 
O. ,l3 1b/ ga1I A 2 12 0 0 

O.\)j lb/.5 gallA 2 17 0 Ii 

0.03 1bl . 5 ga1IA :3	 0 0 n 

0.03 lb/gal/A 3 0 0 (I 

Check None ?5 ,1 57 12,060 1, 121 

E~ch center 10 acre plot was surveyed both pre-and post sprav for eqq masses. 
Tlri s eqo mass survey was accomplished using the d i aqnos tic prism method 
developed by the USFS. Table 2 reflects the average eoq mass populations 
for 1977 treatments. 

Table 2.	 1977 Prism Point Eg9 Mass Counts, Pike County, PA (average of 
3 plots) 

0,Irimi l in i! of !; sprin'l F,,1 11 
Oosaqe Applications Fqo Ma sses/A Egq r'1asses/A 

._~~~--------,.--- ---- ------------ -- ­

0.06 lb/qal/A 711 U 

O.Ofi lh/naliA 2 1788 n 

0.031b/Qal/,4 ! 1883 o 
0.031b/gal/A -J 636 o 
0.06 lb/.5 qal/A 2	 1630 o 
0.03 lb/.5 oal/A 2	 841 o 
0.03 lb/.5 gallA 3	 1592 o 
0.06 lb/.5 gallA 1	 1063 o 
0.03 IIII . 5 qa1I A 1 1509 o 
Checks None 1994 910 

(averaqe of 10 plots) 
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Visual defoliation t'~tinldtionc; 1;/ere Made at pr e-s prav and at peak defoliation 
in increments of 20. In all uses the pre-spray estimates fell within the 
o - 20~ defoliation ranqe. Post spray estimates also fell within 0 - 20% 
for the treated areas wher-eas the checks fell in a range from 60 - 1ODs!, 
defol iation. 

fl,ll rates and dos aues of Dimilin [./-25 applied by air in 1977 to forested 
ar-eas qave excellent f o l i ao e nr-otec t i on. These same formulations caused 
eqo mass populations t.o be reduced to a "non-detectable" level usina current 
survey expertise. 
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. Pro iect . u ber: GM 8.1.1 
p.. .ect Titl e: Evaluation of Ul t raviol et Screeni ng Agents for Microbials 

e;;. Peri od: October 1, 1977 - March 31, 1978 
ep t "'ype: Interim 

Proj ect Leader s : Winfred H. McLane , J. A. Finney 

Abstract: 

Laborat ory t ests demonstrated t hat spray deposits of gypsy moth (Lymantria
 
di spar (L . ) ) nucl eopolyhedrosi s virus (NPV) on tender oak foliage are readily
 
i nact i vat ed by ul t raviol et light. NPV i n water was inactivated after an expo­

sur e of 15 mi nut es of Westinghouse sunl amp FS 40, and Westinghouse blacklight
 
blue , F 40 BLB, side by side, 7.62 cm above t reated fol iage . Three Pro Tec @
 
100 formul at ions were tested along wit h t he st andard Shade ®formulation . The
 
Shade formul at ion was superior to all ot her f9rmul at ions tested including

Pro Tec @lOO plus green pigment. A 12 hour exposure t o West i nghouse blacklight
 
bl ue l amps, used side by side 20.3 cm above treat ed foli age, had little if any
 
effect on NPV. Hig her percentage of mor t al i ty with Pro Te c~ 100 formul at ions,
 
not exposed to ultraviolet radiation, compared wi th NPV + wa t er i ndicat es that
 
th e material act s as a feeding st imulant.
 

Int roduct ion:. 

Dur ing t he past two decades a considerabl e amoun t of research ha s been directed 
to the devel opment of gypsy moth nucleopolyhedrosi s virus as a biol ogical 
treat men t t o surpress gypsy moth pop ul at ions . Unt i l recentl y , t hi s effort ha$ 
been severel y re st rained by the i nabi l i ty to produce suff ic i ent quantities of 
vi rus i n t he laborat ory. With only limi t ed amount s availabl e , it was not 
possi bl e to conduct meaningful field t est s t o est abli sh efficacy. This has all 
changed as a result of t he Expanded Gypsy Mo th Program . Wi t h new arti f i ci al 
di et s and efficient rearing procedures i t is not poss i bl e for gear 20,000 i nsect s/ 
day . As t he average femal e gypsy moth larva wil l produce 5xl O PIBs , extensive 
amou nt s of vi rus can be stockp i led for experiment al and operat ional projects . 

eri al fiel d t est s have been conduct ed i n Pennsyl vania for t he past few years 
y the U.S. Forest Servi ce. Experimental pl ot s rangi ng in s i ze f rom 14 hQ 

' 35 A) t o 60 ha (150 A) ha ve been treated with fi xed wi ng ai rcraft . Some . 
eatment s have been applied i n two app li cat ions 10 days apar t ; others were 

s gl e applicat ions . Most sprayi ng is norma ll y conduct ed i n the morning . 
€ ver , some were des igned to recei ve only eveni ng t reat ments . Various spray 
e sing equipment has been used to disseminate vi rus , B eec om i s t~ Spray nozzles 

- e most commonly used. 

ard formu l ati on that has been used for mos t vi rus treat ments consists 
l asses , Chevron spray sticker, Shade@and water . Alt houg h compa­

~n'-n r,n en t s of this formul at i on are messy t o wor k wi t h and re qu ire con­
" "ng in a nur se tank before appl ic at ion can be made . 
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\~hile foliage coverage has been good with most treatments, insect mortality 
has often been less than expected. It is possible that the lack of activity 
is due to the effects of ultraviolet irradiation on the virus. A number of 
investigators have reported on effects of ultraviolet radiation on insecticides, 
Ba.-fiJJ_~ thuringiensis and insect viruses (David, 1968, Krieg, 1975, Cantwell, 
1966, and Bullock, 1970.) It has been determined that wavelengths near 307.5 
nm undoubtedly play an important role in the breakdown of virus in the field 
(Bullock, 1970). 

The stability of gypsy moth npv was first studied by the U.S. Forest Service, 
Hamden, Connecticut. The standard molasses formulation and a Pro Tec 0 100 
(ultraviolet absorber) mix w~re evaluated in natural sunlight. Those tests 
indicated that ultraviolet radiation is critical in determining efficacy of 
NPV. Therefore, it was determined thQt wark snQuld be dane to e)tubli~h u 
suitable formulation to minimize the effects of ultraviolet light. 

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

Methods and Materials: 

A Westinghouse sunlamp FS 40 and a blacklight blue F 40 BLB lamp were used as 
a source of ultraviolet radiation, Sunlamp FS 40 covers a wavelength of 275 ­
~;;:' nm and peaks at 310 run. inrc !ldckl ight blue peaks at 365 run and covers a 
range from 250 - SOO nm. This 1a:lIp combination was recommended by Westinghouse 
to simulate uv r adi a t i on on a clear June day. This was as close to actual field 
conditions as we could q~l n the laboratory without spending large sums of 
money for sophisticated (:,qu liment.. 

Lamps were mounted in a p l vwocd made box Ljt, h ;< 96 w x 1371 em. In initial 
tests all surfaces of the er'dm\)('( were lined wi t.h al um i num foil. Af t er the 
first series of tests were r.on.p le ted , foil vJas removed from all surfaces except 
directly over the lamps. Lighting was extended directly over the center line 
of the chamber floor on adjustable chains. Lighting was 8 em above foliage 
in some tests and 20 em in others. 

Tender northern red oak seedl inqs were treated in a spray chamber with the 
experimental formulations l'kLane, 1973). Five seedl ings were used for each 
formulation. Treated plants were then exposed to the ultraviolet radiation for 
various periods of time. A similar group of plants, treated with the same for­
mulations, were not exposed. After treatment, newly moulted second instar, 
laboratory reared, gypsy moth larvae were exposed to treated fo1 iage for a 48 
hour period. Twenty larvae were exposed to eaeh plant; the foliage was nearly 
all consumed at the end of the 48 hour period. Test insects were then trans­
ferred to rearing containers (5 x,g.5 ern) with ~5 ml of artificial diet Teno 
i nsec t s were reared In each conta i ner Hi an env i rorunenta l chamber at 23 C and 
12 hour photoperiod. 
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Mortality readings were made daily for at least 16 days in all tests. In some 
tests readings were extended to 30 days. Mortality appeared to peak in 16 days, 
then level out and peak again at about 25 to 30 days. It was decided to 
terminate tests after 16 days because we felt mortality after that time could 
be due to horizontal transmission. 

Results and Discussions: 

Initial tests were conducted with a blacklight blue and sunlamp in combination, 
7.6 em, above the foliage. Tests were conducted 7using Hamden, CT virus lot #35. 
Dosage waS 1.54 g/ac applied in 2 gal (2.64 x 10 PIBs/ml). A series of formu­
lations and exposure times were compared (Table #1). 

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

Time of exposure of plants to uv 

5 Min. 15 Min. 30 ~~in. 60 Min. 120 Min. 

Percent Mortality After 16 Days 

Formulation NO UV NO IJV NO UV NO UV NO UV 
-_.._~._. 

Check 4 2 1 4 1 1 4 4 3 1 

NPV+H 2O 46 59 57 3 30 6 59 0 63 5 

NPV+PT llJ 64 35 66 23 60 7 76 11 69 16 
NPV+PT 2?J 72 45 69 41 70 32 78 44 79 39 

33/	 
,'jNPV+PT 50 61 B7 'l2 90 45 78 40 r 22 

Std. (Shade)Y 70 60 74 74 59 61 55 70 51 53 
1/ Standard Pro Tec CE 100 formulation used at 8 parts water tel 1 part Pro Tece: 100. 

2/	 Stan~ard Pro Tee~ 100 formulation used at 8-1 with double the ultraviolet 
absorber. 

3/	 Standard Pro Tec~ 100 formulation used at 8-1 with triple the tlltraviolet 
absorber. 

y	 One pound of Shade/acre, 3 percent chevron spray sticker, 25 percent molasses 
and water. 

.._----_.__.__.._--~-------_._._--------
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~ormu l at i o n s were exposed to blackl i ght bl ue and sunl amps separetel y 
combi nat ion. Plqnts were t r eajed with vi rus lot #35. Do sage was 

ac appl i ed in 2 gal . (2.64 x 10 PIBs/ml). (Tabl e 2) . . 

Ef f ect s on activity of NPV when exposed to Sunlamp and B l ac~ li g ht 

s i ngl y and in combi nation , 7. 62 cm above treat~ d fol iag y. 

Percent Mort al i t y After 16 Days 

30 min . Expo sure 

... .at i on NO UV Sunlamp Bl ackli ght Combination 

.. H 0
2 

- vT 2 

3 

81 

72 

3 

3 

60 

2 

72 
87 

5 

5 

70 

Shade ) 78 72 72 68 

5 fel t by Dr . Ma son , Profess or of Phys ic s and Meteorol ogy at t he 
si t y of Mi chi gan that we were over expo si ng the fo rmulations wi t h t he 

and bl ackli ght bl ue l amp in comb i nati on, 7.6 cm above the plants. 
: herefore , suggested that w~ r emove all alumi num foi l f rom t he chamber 

i r ect ly over th e l amps and use 2 bl ackl i ght bl ue l amps in comb ina­
cm above t he t reat ed fol iage . 

ere conduct ed us ing 5 formul ations and var i ous ti me exposures .
 
ent s were t he same as t ho se i n t est 1. (Tabl e 3) .
 

Effect on act iv ity of NP V expo sed to t wo bla ckli ghts 20 cm above 
treat ed fo liage . 

Percent Mo r t ality After 16 Days 

4 Hours 8 Hour s 8 Hours 12 Hour s 
- " 0" NO UV NO UV NO UV NO UV 

1 

31 

53 

64 

62 

59 

2 

30 

57 

47 

54 

35 

3 

13 

49 

44 

22 

1 

8 

31 

17 

27 

0 

32 

47 

55 

50 

50 

1 

29 

45 

48 

50 

47 

3 

34 

45 

33 

41 

22 

0 

28 

34 

40 

45 

22 
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A test was conducted using a combination sunlamp and blacklight blue, 7.6 em 
above treated foliage, to determine the stability of the standard Shade@ 
formulation. Application dosage dnd rates were as before. (Table 4). 

Table 4.	 Effect of 3-6 hour expo~ure to UV (sunlamp and blacklight blue) 
on standard Shade formulation. 

P,'rcent Mortality After 16 Days 

Formulation NO UV 3 11k 4 HR 5 HR 6 HR 

Check o 9
 

Std. (Shade) 71 65 66 69 54
 

A test was conducted using 3 experimental formulations of charcoal, coppertone 
and sunscreen gel. The formulations were poor as the ingredients did not 
blend well and efficacy was poor compared to the standard formulation (Table 5). 
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ltrav iol et t est wi t h NPV in three trial formrl at ions. 

Rer~ e nt Mor t al i t y Afte r 16 Days 

15 Mi n. Ex posure to Sunlamp and Blackl ight 

ation NO UV UV 

-~ 

+ 

2°
Sl,ade) 
~'ar c o a l II 
~opp e r t o n e 2/ 

-t­

nscreen Gel 3/ 

0 

70 
74 
IS 

60 
52 

0 

2 

59 
13 

21 

7 

" .1 l b charcoal, 1 ml of Tr iton X-190 and water
 

" 1 ml of coppe rto n e~ ml of TritonX -190 and water
 

1 1b sunscreen gel , mlfr i t on X-190 and water
 

ri or t es t s, i t wa g stQndard pract i ce t o expo se tes t i nsect s to trea t ed 
u~ e for a per i od of 48 ho~r s , af te r which time they wer e t rans fer red t o 

c ~ a 1 di et . We f elt t hat mor t ali ty afte r 16 days was unusual ly l ow i n 
. ~ ndard, and the refore, set up a test to see if we coul d i ncrease 

:., by i ncreas i ng t he amount of t ime l arvae were exposed to t re ated 
Ta bl e 6). Dosage and ra te of appl i cat ion were the same as in 
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TilLie 6.	 Test results when larva~ were exposed to treated foliage for various 
amounts of time. 

Percent Mortality After 16 Days 

Formulation 
Days on 
Foliage NO UV 30 Min. UV (Combo) 

----- ­

Check 2 0 2 

3 2 1 

4 3 2 

6 1 2 

NPV - H2O 2 79 2 

3 66 1 

4 62 16 

6 93 9 

NP'v' t- PT 2 2 6l 31 

3 87 53 

4 68 42 

6 93 75 

Std. (Shade) 2 71 72 

·3 53 57 

4 63 7l 

6 89 91 
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A test conducted to determine ii the additlon of a green pigment to the 
Pro Tec~ formulation would give extra protection (Table 7). 

Table 7. Effect of addition of grpen pi qrneri t to Pr-o Tee formulations. 

Percent Mortality After 16 Days 

Formulation ~w uv 30 Min. UV 1 

-~-~--_._~_._--_._--,._. 

Check () 

NPV (;7 86+ H20 
-r r-,NPV + 2 + 1 green dye ')('J 3(~ 

NPV + 2 + 2~ green dye c:~ 32 

NPV + 3 2~ green dye f.A 44 
Std. (Shade) /~ t) 

1/ Sunlamp and blackl iqht v/"(, ,,(! Lifo! ,rj" 7.6 em above treatedj 

fol iage. 



A test was conducted to determine what component in the standard formulation 
was acting as the ultraviolet scr en. Earlier testing with pyrethr;ns ;nd;­
cated that molasses was an ef~~c ve ultraviolet absorber. This test would 
confirm earlier findings (1ahle iJ 

Table S.	 Ultraviolet screening test using various components of standard 
NPV formulation, 

Percent Mortality After 16 Days 

1/Formulation NO UV	 30 ~'i n. 

Chec k 2 2 

Std. (Shade - molasses) 35 29 

Std. (Molasses only) 40 49 

Std. (Shade only) 45 29 

~_.- -~--~----

Sunlamp and blacklight were used side by side, 3" (7.6 em) above treated
 
foliage. Test was conducted using Hamden, CT virus, lot E35. Dosage
 

and rate of application was 1.45 g/2 gal/ac. (2.54 x 107 PIBs/ml)
 

At a virus formulation meeting held in Chicago, Illinois. M2reh 9-10th, 1978, 
nr. Mason suggested that W~ should not expose treated plant' to radiation 
source below 300 nm since wavelengths less than 300 nm rarely penetrate to 
the earth surface. 

As the lamp gives out considerable power below 300 nm, we might eliminate 
somn potentially good ultraviolet screening materials. i 

'"lI! 
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Mylar type "A" (lD mil; (i,"', IIlTI; polye s t er f il rn (DuPont) will cut out all 
radiation emitted by the FS 40 sunlamp bplow 315 nanometers (nm) (W.B. Sisson 
and Caldwell M.M. 1975). Therefore, tests were set up using filters compared 
to the standard no filter technique (Table 9). 

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

Percent Mortality After 16 Days 

'---------_.._- ­

15 r'1in. Exposure	 30 Min. Exposure 

2F 2/Formulation NO UV UV 1rl/	 NO UV UV 1Fli 2FY 

Check 2 
NPV + H20 
NPV + PT 2 
Std. (Shade) 

45 

46 

44 

c) 

L 

38 

34 

" rC) 

,13 

55 

63 
r,
J ., 

11 

36 

55 

12 

51 

55 

3 

41 

49 

5 

41 

43 

------­ ------_. ­ - ---.---- ­ ,-.--- ... - - .-~- - ­ -­ ---." --~ .. _._--­ --- ­

1/ One filter used 1.2 em bel ow l amcs ,
 

2/ Two f il ter-. us ec , UII. or, :', (J: "r~('.trw~·, 1.2 l:11 below lamps.
 

3/ Sunlamp and b l ac k I i orit blue itlf't'e user] (.6 em above fol iaqe.
 

Test results i nd i ca te trra t )+~')~!nr)noiJse un l emp FS 40 and Blaeklight blue 
F 40 GLD, u''.E:d ill ,.(J:[rr.i'idllC)l:, 

way to test ul travu.»: :d,11: 

technique f avoral.I.: fi'}I;i':' 

mi xes. 

abr:,c. 
" "'[,,~~~ I: 

I.j', ('~.i~ 

tt'l'dted f o l i aqe , is a suitable 
/1idS tormu l a t i ons . Using this 

hI il(·r:tifiro d from mediocre 

Preliminary t es t, 1'11t!' 1 i l t.« 
that the filters deE; hai1IIU ill 

(I, (,i'illl,u r ., 

tT(!lt UII UII..' 

'~d(jjiJ!ion 

re.ict.i on 
below 315 nm i nd i ca t e 
of the active materials. 

However, add i t i ona l tc",tinq I::U',7, rr· con.t.. :.d before a conclusion can be made. 

Little it any D()~iti\JP rf'C;\llt·:"8!·rr~ Orral'lf>:j [,,/ i ncor nore t tnq color oi qment 
into the Pro Tec to rmu I d ti ons . 
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It was found that blacklight blue lamps, 20 em above the treated foliage had 
little effect on NPV. This indicates, as Westinghouse engineers sta~ed. 

that one needs to use the sunlamp and blacklight in cornb;y"tio?i. 

In all tests, the standard (Sh. 0) formulation appeared to tie superior to 
all other formulations tested. Until an improved formulation is developed, 
it is recommended the standard be used. The formulation seems to be stable 
as it withstood 6 hours exposure to ultraviqlet radiation. 

Since shade and molasses are nnt rarticularly easy to mix and work with, and 
1ittle formulation work has h,'en conducted with gypsy man! ;,if/V to date. 
it is very important that formi,iation work get started with this material as 
soon as possible. If ultrJvio!Lt radiation is a detrimental factor altering 
the efficacy of microbials, til"" an active screening program should be 
initiated to ascettain the hestpossible radiation absorbers. 
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r :	 GM 8. 1. 2 
1978 Fie l d St udi es of Dimil in W-2 5 and Sevi n - 4 - Oil 
October 1 , 1977 - March 31 , 1978 
Pr el imi nary 
Lar ry L. Her baugh, W. H. McLane , J. A. Finney 

sy mot h i s a maj or pest in large tracts of forested land 'in the ,nof t h­
t hreatens invas i on of suscept ibl e forest in other parts of the U. S. 

:'; , there have been outbreaks i n isolated areas such as California , 
'gan , Maryl and and Vi rginia . Wi th these condit ions occurring, it is 
ssary t o devel op effi cac ious con t rol methods to retard the spread ard/or 

popul at ions of gyp sy moth . Because of escalating control costs ' and 
: e publ i c i nt erest i n protect ing the envi ronment, econ omical and efficac 

-" 

~s treatment that del iver contro l wit h minimal dosages must be established . 
o ~li n g tes ts are desi gned to establ is h,lower effective dosag~s of 

n	 W- 25 and Sevin -4-oil than those currently registered and used for 
ot h con trol . , 

"in W- 25 was applied i n Pike County, PA i n 1977 with 0.03 lb ~i/A ~t
 

~al/A and the re sults showed no det ect able egg masse s, i n the evaluation
 
du r ing the fall egg mas s survey.
 

~ec t iv es : 

1. Det ermi ne the act i vi tv and compare th e eff i caey of the fall owi nq
 
at~ nt s for use i n regul atory treatment of hazardous are a :
 

'al Dosage- l b Al i A RatelA No. Applicat i ons No. Plot s 

I) H- 25 0. 03 + oil , 1 qt. 1 6 

W-25 0.0 3 1 qt. 1 6 

W-25 0. 02 1 qt . 1 3 

W- 25 0. 02 1 qt. 1 3 

1- 25 0. 03 1 pt . 1 3 

- 4- 0; 1 1. 0 4 0 2. 1 3 

- 4- oil 0.75 4 oz . 1 3 

: reatment s wi l l be appl i ed whe n th e majo r i ty of gypsy moth larvae ar e 
:nd in sta r and oak leaf expansio n i s 80% (norm al t imi ng). 

~ . Det ermi ne t he ef f ect ivenes s of the f oll owing t re atment sc hedules 
;ca t ing gyp sy mot h populations . 

- 39­



I 

Material Dosage-lb !\I/i" Ra telA No. Applications No. Plots 
------- -- - .,-----

Diml 1in W-25 0.02 0.5 gal. 2 11 3 

Dhi 1i n ~f-25 0.02 1 q t. 2 3 

Dimilin W-25 0.01 n.5 gal. 2 3 

Dimi 1i n W-25 0.01 1 qt. 2 3 

Checks 0 0 0 6?J 
_._-­

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

21 These six untreated checks will serve a dual purpose and be used 
- for comparison and evaluation for both objectiv~s 1 and 2. 

Methods: 

An area in Clinton County, PA has been tentatively selected as an area that 
meets the following criteria for establishing study plots: (1) a healthy 
fielJ infestation of gypsy moth in which there has been no more than 1 year's 
nor t ceabl e defoliation prior to the test year, (2) a readily measurable 
population of egg masses and (3) a predominance of preferred host trees (oaks). 

Forty-five 50 acre (20 ha) square plots will be laid out by establishing an 
accessible base corner and plottinq boundary lines using compass headings 
(see Figure 1). Within each of these spray plots a centrally located 10 acre 
(4 hrl'l unit wi l l be e stabl i sned ",:hCr'f'lll <amp l i nq data will be collected 
t.hrouqhou t the study peri od . 

2
The corners of each 50 acre (20 hal plot will be marked with double ribbon 

1x3"and small (5 em x 8 cm) paper tao s to identify the plot and corners. 
A. s inqle orange line comprised of 12' (30 em) or less streamers will mark 
2 ooposite boundaries of a plot to facilitate location of the inaccessible 
corners. A single pink l-ine will lead from an accessible point and connect 
all rrism sampling points locdted on 10 acres (4 ha) within each 50 acre 
(20 ha) plot. 

All material will be aop1ied aer-ial l v usi no the USD,I\, APHIS airplane. When 
feasible, the second a pn l ication will be flown perpendicular to the first 
on those plots receivinq 2 appl i cat i cns . Communications will be maintained 
between a ground spotter Plan and the sprayi nq aircraft by two-way radio. 
If available, guidance "Jill he f act l i t eted by using the Loran-C navigation 
sys tern. 

Eval uat i on : 

Each 10 acre (4 ha) plot wlll be surveyed both pre- and post~spray for egg 
masses. This egg mass survey will be ~ccomplished using, with modification, 
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the diagnostic pr i sm method. Far h s tudv unit will have 20 prism points 
established in it. The C(]'1 ilkl", data wi l l be recorded on the form shown 
in Fi gure 2. 

In addition to the egg mass survey, each plot will have 200 burlap bands 
(approximately 9" or 23 em in size) attached to host trees 4" (10 cm) and 
larger in diameter and to monitor late larval and pupal numbers and egg 
laying activity within the sampling units. Ten of these bands will be 
recorded 3 times; once durinu late larval activity, once during pupation 
and the last time after eqq laying has occurred. Each band will be numbered 
and its identity carried throughout the study as shown in Figure 3. 

Each plot will be appraised at peak defoliation by makinq an estimate of 
foliage protection. 

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

Duration of Project and Rep_Q!'J:_J'chedulE-': 

The project will run from .lanua r-y 1, lq7[; to December 31, 1978. Progress 
reports will be provided monthly with a preliminary progress report included 
in the September 1978 Laboratory Report. A final recommendation will be 
publ i shed shortly after termination of the report. 

Cooper-a tors a nd._,..E~Tj:.5<;jpa !l.t.s: 

Pennsyl vani a Depa rtment of Fnv i ronmenta 1 Resources 

bllreau of For-c st rv, [1is1:""/ ':: 11\ 

Pennsylvania Game Conm i ss i on 

Pennsvl vani a Fi 'Or, (Oi'1::ii:, i " 

(1 i nton County Gr'>1 iJc)(wdi 11<3 t c;o­

Thompson-Havward Chern i Cd! 'C111 W H 1,Y 

Frivi r onmenta 1 ((1ft':- I: .~,;-!ij(: 

LJSDA-FS 

USDD,-APH is-Pi Io t , ,LICk Ii~,·"; 

LJSDJ\-/\PHTS-Methnds LJt"vc'\ ()pr1:i'nt . tel ti 
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Project Number: GM 8.1.3 
Project Title: Laboratory Screeninq of Candidate Pesticides Against the 

Gypsy Moth 
Report Period: October 1, 1977 - March 31, 1978 
Report Type: Interim 
Project Leaders: Winfred H. fvlcLane, J. A. Finney 

The primary objective of this laboratory screening project is to collect mor­
tality data on registered and experimental compounds and formulations poten­
tially useful against all stages of the gypsy moth, evaluating this data and 
selecting suitable materials for field testing. 

The following tests were con~ucted using the standard oak seedling technique. 

Table 1.	 Comparing an oil f orrnu l at i on of DirnilinC8to a water formulation 
using 25 w/p in both mixes. 

Percent Mortality 

Days after 
Dosage Orchex oil Water treatment 

0.0001 lb. AI/gal/AC 75 4Q	 8 

0.0004 lb. AI/gal/AC qC 9'3	 8 

0.0009 lb. AI/gal/AC lOG 100	 8 

0.0039 lb. AI/gal/AC 100 100	 8 

0.0156 lb. AI/gal/AC 100 10n	 8 

0.0625 lb. AI/gal/AC 100 100	 u 
0 

Check	 j 3 8 
~._~ .~-_.,.-._-_"'--'--"'- ._-_ .. -- --- ..-._.- - ... - - ~-~--_.~_.- -'~-'-- ~- -~ .'_._--_.__ . -----.... ._-- -~-~,---

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

f\ number of tests were cor.ouc t.ec us i nr; i\:liJ()"lex" and Iarqe t NL stickers. The 
tests were conducted to det.enn ine the ji(:ctivl~ness oflarget NL when used 
with Irnidan:< and Sum i t hi on . 
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": aol (~ ')	 Test results when cornr.ld1'lnq two stickers in a formulation of
 
Imidarff lEo ­

r'1J.te:'liJ i 

Jm idan lE 

Chel.~ 

lJ I)ne percent sticker 

?:,/ 1,,/,) percent sticker 

1/ Three	 percijnt sticker 

When t e sted with Imidan (13 1E, Targetf' til gave fair results after 7.6 em of 
rain. However, Rhoplex gave much better results. 

Th': two stickers were then t e-t od using a formulation of Im i darc 50 w/p. 

Table 3. Test results when co~,paring two stickers in a formulation of Imidan 
50 w/p. 

Percent Mortality 
Days after 

Matecial Dosage 'tleather Rhop1ex Tarqet NL Treatment 

11[; V;(l ~)i) '~/P 1. U l iJ .. ;'"i/q:~l:, / ~ I,; Lin ,:,bi/ 22 ! I 4 
7 h em 91 ?J ~3 4 

II I.D Uil He 3/ 1,-, , 
f.~ 

Chec k	 o () 't
,1

1/ One percent sticker 

2/ Three percent sticker 

3/ five percent sticker 

When !~~sted with the Imi dan SU \,J/f' tOrt'lulatlon Rhop l ex Looked far superiorv 

to tf'c: Target' fjL formu l a ti on.
 

The two stickers were then tested with Sumithion 8E.
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Table 4.	 Test results when comparing two stickers in a formulation of 
Sumithior(-E 8E. 

Percent Mortality 
Days after 

Material Dosage ~Jeather Rhoplex Target NL Treatment 

" 

Sumithion 8E 1.01b.AI/gal/AC 2.5 cm 91 1I 9 l/ 5
 
II " 99 2/ 31 2/ 5
 

" "	 II
 99 1/ 20 3/ 5
 
" "	 7.6 crn 97 1I 19 II 5
 

" "	 II
 100 2/ 17 Y 5
 
,." "	 100 '1/ 6]/ 5
 
,." "	 100 i/ 12 4/ 5
 

" " " 100 r~/ 32/ 5
 
Check
 

1/ One percent sticker 

~/ Two percent sticker 

1/ Three percent sticker 

11 Five percent sticker 

2/ Ten percent sticker 

1n qenera 1 Tarqete NL performpd very noor l v end waul d not be recommended for 
use as a sticking agent. 

Additional testing was conducted using Iri.n i l i n 25 vJ/P with water, oil, oil 
and emulsifiers. 
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Table ~ Test results usina two pVDcrimental formulations 0f ~imilin~ 

Percent Mortality 
Days after 

MateriJl Dosage l mu l ro i 1+H20 y Savol oi ]'iiZO ~/ Treatment 
~-_..- .._... _,._---------
Dinlilin 0.25 lb.AI/gal/AC 100 100 11 

0.06 lb.AI/gal/AC 100 100 11 

Check o a 11 

II 49% - 49% Ore hex oil - 2 Triton X-190H20 
~ 50% Savol - 50% H20 

A bioassay was made on a DDT sample for V. LaFleur. 

Table 6. Results of bioassay on ~DT sample. Days 
Material Dosage Percent Mortality Mter Treatment 

DDT 2.0 lb.AI/gal/AC 100 5 

1.01b.AI/gal/AC 98 5 

" 0.5 lb.AI/gal/AC 100 5 

0.2 lb.AI/gal/AC 100 5 

Check o 5 
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A series of tests were conducted with Pro Tec~ and Plantgard~ to determine 
if they aeted as feeding stimulants or deterrents. 

Twenty 3rd instar larvae were deposited on the bottom of gallon containers 
and allowed to select treated or untreated foliage to feed upon. Frass was 
then collected under each set of foliage disc over a period of 24 hours. 
Each treatment was repeated' 5 times. Weighings were then made of the frass 
collected. 

RilTl 0 ~----Vo 1ume Frass Weight 
Material Replicate Protec:HZO Applied Check Treated 

Pro Tee 2 1 2 - 1 Painted On 0.0065~ 0.00809 

Pro Tee Z 2 2 - 1 Painted On 0.01489 0.01779 

Pro Tee 2 3 2 - 1 Painted On 0.0124g 0.01369 

Pro Tee 2 4 2 - 1 Painted On 0.00959 0.0098g 

Pro Tee 2 5 2 - 1 Painted On 0.0094g 0.00569 

Average 0.01059 O. en 09g 
-~---------

Pro Tec 

Pro Tee 

Pro Tee 

Pro Tee 

Pro Tee 

2 

2 

2 

2 

2 

2 

3 

4 

5 

4 - I 

4 -

4 ­

4 -
4 -I 

Painted On 

Painted On 

Painted On 

Painted On 

Painted On 

0.01339 

0.0145g 

0.0112g 

0.0124g 

0.01449 

0.0152g 

0. 00989 

0.00819 

0.0090g 

O,0099~ 

-'~._'-

Average 
-----_._-_._-----.- ­ .._

0. 01319 
---_.__.._-­

0.01049 
----­

P1antgard 

P1antgard 
P1antgard 

P1antgard 

Plantgard 

P1antqard 

2 

./ 

3 

4 

i _. <.: 2 gal/ac 

Average 

0. 00679 

0.0061g 

0. 01559 

0.0061g 

0. 00649 
0.0081g 

0.009 19 

0. 00679 

0. 00899 

0.0074g 

0.0095g 

0. 00839 

-~---------------_.._----- ._-----_._---------_._---­
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I 

r~ateri a1 Replica	 Ra tic' Volume Grass vlei ght 
to :i Aop lt ed Check Treated 

c_ 

--. --.-. __....._- _._- ------ _.---'~--- ---- -----.--------

Plantqard 1 1 - 4 2 gal/ae 0.0046q ().00':.2g 

Plantq;:.rri 2 1 - Ll 0.0068g O.OO79g 

PlantgarCl 3 1 - '1' 0.0100g 0. 01419 

Plantgard 4 1 - 0.0033g 0.0050gL t 

Plantgard 5 1 -'+ 0.0063g U.0069g 

Average 0.0062g 0.00 789 

A ser'irs of tests were conducted testing the viscosity of formulations 
containing various amounts of Shade. 

Formu12tion Temperature Spindle vi scos i tv 

1 lb. ::ihade/gal 21° C 2 lH1 CPS 

2 lb. Shade/gal 21° C 2 160 CPS 

3 lb. Shade/gal 21° C 2 310 CPS 

4 lb. Shade/gal 21° C 2 460 CPS 

I:) u.. Shade/gal 21() (' 2 S3n rr5 
H2C: lJ': Iy :. ; l. i­ bO Cf'S 

- --­ ---------------,---.------­ -- ---- ­

1 1D. Shade/gal qO C 2 140 rn~ 

2 lLJ. j!ladE!gctl ,~o 
,-) 

: 
\... 2 190 rrs 

3 lb. Shade/qal 0 
() '­ ~ 110 crs 

4 lb. ':;hade/gal (ju ( ~ 
L 460 CPS 

5 lb. Shade/gal ~~ 0 t. ?
L 1000 CPS 

H20 Oilly 
,0

b 
_ 
l 2 90 CPS 
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Formulation Temperature 
-

Pro Tec (8-1) II 21° C 
Pro Tec (4- 1) 21° C 
Pro Tec2 (8-1) 21° C 

Pro Tec2 (4-1) 21° C 

Pro Tec3 (8-1) 21° C 

Pro Tec3 (4-1) 21° C 

1/ Ratio of H20 to Pro Tee . 

.~... 

Spindle 

2 
2 
2 

2 

2 

2 

Viscosity 

11 0 CPS 
11 0 CPS 
110 CPS 

110 CPS 

110 CPS 

11 0 CPS 
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F:-njl'cf: Number: 
Projec.t Title: 

G~1 6.2.3 
Periodicity of Pheromone Release from Female Gypsy Moths 

r'(ii"crt Peri ad: October I, 10 7 1 Mat'ch 11, 1978 
i«"cwt TIpe: Interim 
i'r'l)J f:C t Leader: R. G. Reev"< 

,q CJt'Lli led report coverino \'!C,fr r,',:,cJucted in this proIec t will be included 
in t ne next laboratory repor r.. 
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Project Number: GM 6.2.8 
Project Title: Field Evaluation of Controlled Release Formulations of 

Disparlure for Gypsy Moth Mating Disruption 
Report Period: October 1, 1977 - March 31, 1978 
Report Type: Final 
Project Leaders: C. P. Schwalbe and E. C. Paszek 

Appendix 1 is a manuscript coverlng this project Which has been submitted 
for publication in the Annals of the Entomological Society of America. 
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Project Number: 
Project Title: 

GM 7.2.1 
Efficiencv :11 Disparlure-Gaited TrJps in Arrays for 
Estimating Ma!e Math Density and Delimit'tion of 
Infestation 

Rerort Period: October 1, 1977 - March 31, 1978 
Repolt Type: Interim 
Projlct Leaders: Charles P. ~crlwdibe, E. C. Paszek 

A (I((:,iled report covering work r onducted in this project will be included 
in til" next laboratory report. 
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Project Number: G~1 7.2.:)
 
Project Title: Development and Assessment of Techniques for Comparing
 

the Competitiveness of Populations of ~1ale Gypsy Moths 
Report Period: October 1, 1977 - March 31, 1978 
Report Type: Interim 
Project Leader: V. C. ~1astro 

Introduction: 

The objectives of this project were: 

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

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

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

strain Comparisons 

A preliminary comparison of the competitiveness of several test strains was 
presented in the last report. Males from various strains displayed similar 
ecolosion and dispersal patterns. \~hen comparing the proportions of males 
recovered, laboratory reared (NJ,s) and wild male were nearly the same. 
Stated differently, laboratory maTes located pheromone sources as well as 
feral males. How~ver, some differences between strains were noted. Table 1 
presents the average age of the laboratory-reared and wild males when captured. 
When comparing the proportions of total capture with age, a larger proportion 
of feral males are captured on day 0 (the day they ecolosed). It appears 
that NJ 15 males require ei t.ner d qret"lenqtn of time to mature and become 
sexually active and/or secondar-y dL;i,CIC;<;! from intermediate resting sites 
is delayed. It is unlikely that this jifference in activity alone would be 
critical to a sterile male program because the continuous release-of males 
required, would offset any difference In age and activity. Al thouqt: 
l~boratory males are able to search out ~nd locate pheromone sources as well 
as feral males, the periodicity of ~~/Ud activity is not the same. Peak 
capture of NJ 15 males generally occurs lacer in the day than peak capture 
of feral male~ (Table 2 - 5). From 7/ld to 7/23 (Table 4) peak capture of 
NJ 5 males averaged 3 flours later than peak capture of feral males, this 
wa~ the largest difference noted t hrcuqhout the test. During other periods 
activity peaks of wild and laboratory strains were not as widely separated 
(Table 2, 3 and 5). The reasons for this observed asynchronous behavior 
are unknown. Environmental vari at.l es \ t.empereture , R. H., and solar radia­
tion) are being analyzed for possible relationships to male sexual activity 
periodicity. Periodicity of capture ill traps appears to be mediated by 
temperature. Shifts of peak trap capture occur later in the day with cooler 
temperatures and earlier in the day with warmer temperatures. A complete 
analysis of the data and complementary laboratory studies, however, will have 
to be completed before the exact relationships can be explored. 
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l~a~mparison: 

To develop a tool for monitoring !llcle sexual activity, six treatments were 
compared. The standard for compar t son was a one day old virgin feral female 
placed on the bole of a tree. Other treatment? included trap's baited with 
laboratory reared (NJ,s or females or feral females. As a fifth treat­Pl)ment, traps were baitea lOOug of (+) disparlure. Blank traps were also 
included to serve as controls. Preliminary analysis of the data indicates 
there were no differences in the age or the strain of males captured between 
baiten trap treatments. For example, traps. baited with NJ 1r females caught 
eouivilent proportions of wild and laboratory reared (NJ r)~males. When 
~omparing the total number of males captured by each tra~-treatment, (+) 
disparlure baited traps outcauqht all other treatments; approximately 31% 
of the total moths caught were captured in disparlure-baited traps. Each 
of the four female-baited traps captured ca. 16% of the total males. Blank 
traps accounted for ca. 4% of the total capture. It appears thqt pheromone 
baited traps will be useful for monitoring male sexual activity. The only 
significant difference noted between (+) disparlure baited traps and any of 
the female treatments was a higher capture rate during periods when females 
normally are not calling i.e. early morning and late eveninq. Additionally, 
the asynchrony between strains in periodicity of capture described earl.ier was 
also apparent in the results from the (+) disparlure-baited traps and the 
female-b~ited traps. 

Conclusions: 

Preliminary analysis indicates that male moths from the NJ 15 strain are 
competitive. They displayed behavioral patterns similar to the feral 
strains. Also, the laboratory strain searched out the located pheromones 
sources as well as wild males. The significance of the ~hift in the 
period i c t t y o t :e:t;vity of l abor et.or-y males is s t i t l <111,jetcT:'iil',Cll. 
Periodicity of feral female mating behaviors will have to he characterized 
to describe its importance. Also, the factors regulatino a~tivity remain 
to be explored. 
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Table 1. Mean capture age and % of Total Capture by day of capture of Laboratory reared 
(NJ 15) and Feral strains of male gypsy moths. 

PLOT STRAIN x AGE a DAY 1 DAY 2 DAY 3 DAY 4 D/W 5 DAY 6 DAY 

NJ COl r 
t J 

1.212 4.029 73.993 18.681 3.297 0.000 0.000 0.000 

FL-wld .954 14.943 78.161 4.598 1.724 0.000 0.575 0.000 

2 NJ q ~ 
I .;:, 

1.233 3.137 79.943 14.259 1.901 .380 .095 .285 

2 .A3-wld 1.029 14.000 71.556 12.444 1.556 .444 0.000 0.000 

J NJ~, .­ 1 .271 7.762 67.870 17.590 3.010 2.347 .722 0.000 
t- j ::' 

3 Di-l!i1d 1.064 15.525 67.123 13.927 2.740 .228 .457 0.000 
I 

(Jl 
'-.J, 4. N.] r : : 

! l~) 

1.383 15.789 43.609 31.579 6.015 1.504 1.504 0.000 

:'\ PA-v.:-d 1. 303 13.147 57.769 20.717 3.187 4.382 0.792 o.noo 
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TABLE 3	 PERIODICITY OF CAPTURE OF DIFFERENT STRAINS OF MALE GYPSY MOTHS 7/11 - 7/14 
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GM 7. 2.7 
Evaluat i on of Commerci al Controlled Rel ease Di spenser s of 
(+) Dis parl ure 

t Per iod: October 1, 197 7 - March 31, 1978 
~ T i pe : Final
 

r "eet Leaders : C. P. Schwa lbe, V. C. Mastro , E. C. Paszek
 

ereon di spenser s used i n t he gypsy mot h survey prog ram are norma l ly charged 
ith 26 mg racemi c dispar l ure . Since pla ns are unde rway to phase i nt o t he 

program t he newly descri bed (+) enant iomer , i t was necessary t o devel op a 
di spenser des ign w h ic~ makes more effi ci ent use of the costly and rare 
ma ~eria l. Laboratory work le adi ng to t he devel opment of candidate di spenser s 
w~s per formed by Dr. B, A. Bi er l - Leonhardt , SEA- FR, BARC. 

Six di f ferent di spenser des i 9ns were t ested; di spenser s i ze , l ure type and 
lu re concent rat ion were var i ed. The di spensers were aged out doors in delta 
t raps f or 0, 1,2,4 or ~ wee ks. ' On March 11 -16 , 1978 t he dispensers were 
pl aced into f resh delta trap s and ar ranged i n a randomized compl et e block 
desigp in an 9rgnge grove near Pl ant at ion, FL. Traps wer e stapl ed to st akes 
ca 1 m above ~round ; grid points were s e para te ~ by 50 m. Traps bai ted with 
100 ~ g (+)-di sparl ure on a cotton wick served as stand ards . 

Laborat ory- reared m~le mot hs , 1 day ol d were re l eased i n 36-49 l ocations wi t hin 
t he· pl ot . A tota l of 4,348 i nsect s were li ber ated in 6 separate rel eases; 
1, 552 (35.5%) were recovered. 

The · q tt~ c h ~9. T~~le gives speci f i cati on det ai l s of di spensers tested and t he 
average ,number of moths capt ured wi t h each formul at ion. Traps wi th (+) ­
dis par l ure con si stently capt ured mo re ma le s tha n t hose baited with t he racemi c 
mi xt ure . In nea r ly all cases , t raps con t ain i ng the Hereon la minat ed and myl ar 
di spenser s caught as many mo ths as the 100 ~ g cotton wic k. All of t he (+) 
enanti omer formul at ions remai ned effect i ve for up to 8 wee ks in the field . 
From t hese data , it was concl ud ed t hat Hereon 5x25mm disp enser s containing
1.6 mg ( + ) ~d is parlur e per di spenser woul d be most effect ive in our 1978 survey 
program. The Myl ar formu l at ion wa s excl uded because i t was fel t t ha t Herculi t e 
may have techn ic al probl ems i n scali ng up for large produc ti on of that design . 
The s~a l ler (5x12 . 5 mm ) He reon st r i ps , whi l e requi ring only 0.8 mg
lu re/di spenser , were excl uded because t he i r smal l size would make t hem very 
diffi cul t t o handl e proper ly i n the f i el d. 

pprox imat ely 15,000 di spensers (5x25 mm, 1:6 mg l ure/d is penser ) were
 
istr ibut ed t o fi el d locations for t est i ng in 1978.
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TABLE.	 Summary of t ra p dat a f rom preseason e valuation of pheromone di spenser s . 
Pl ant ation Fla. March 11 -16, 1918 

SPECIFICATI ONS	 l·lEE KS AGE D 

Dispenser Si ze mg 1urei
 
type (mm) mg l ure/ i n2 dispenser 0 1 2 4 8
 

Cotton wi ck - - 0. 1 (+)	 7.6 

Myla r 25 x 25 1 1. 0 (+) 7.9 8.4 6.9 6. 5 9.1
 

He reon 10 x 25 8.4 3.2 (+) 7.6 - 11. 8 10.0 9.7
 

Hereon 5 x 25 8. 4 1. 6 (+) 9.9 6. 0 8. 5 14. 2 8.0
 

Hereon 5 x 12.5 8.4 0.8 (+) 5.8 7.1 7.4 9. 5 11. 1
 

Her eon 25 x 25 26.0 26. 0 (±) 1.7 1. 5 1. 5 1.3 0.7
 
I
 

CTI
 
w Bl anks - - -	 0 
I
 

Not e : 4,348 mot hs were rel eased; 1,552 (35 .5 %) were recovered . 



Project Number: GM 8.2.1 
Project Titl e: Release Charac teris t i cs of Polyvinyl Chloride Disparlure 

Wicks 
Report Period: October 1,loT; - March 31, 1978 
Report Type: Fina1 
Project Leaders: R. Reeves, V. C. Mastro, J. Yarko 

Introduction: Pheromone bait dispensers with controlled release characteristics 
are necessary for trapping programs. These dispensers should release a 
prescribed optimum amount of lure over a several week period to be efficient 
in attracting insects. Bait dispensers which could be prepared eas i l y-tn the 
laboratory would be useful for testing purposes including: mavlmizing trap 
efficiency by alternating release rate; comparing trap-bait combinations; 
maximizing the use of bait placed in a dispenser; and desigrii1g dispensers for 
specific purposes (i.e. to approximate the release rate of fe~ale moths). 

Presently in the gypsy moth program, cotton and Hereon wicks (a commercially 
prepared wick) are used for testing purposes. Cotton wicks are easily prepared 
but do not have uniform or lonq lasting release characterist~cs. Hereon wicks 
offer the advantage of desirable t'please characteristics but the disadvantage 
of little flexibility of adjusting bait strength or release rate in the labora­
tory. 

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

Methods and Materials: Wicks were prepared in the manner Jr~rribed by Daterman 
(1974). All wicks contained 5% disparlure by weight. The :lastic formulation 
and lure were mixed (roto evaporated) for 3 hours before fnr~inq in molds and 
fusing. Molds consisted of 2 glass plates with 4-2i11rT1 ":[';2', - ~pt:Vleen. The 
f in i shed wick were large flat sheets .)f di snarl ur-e impqoo~' -j no lyv i nyl 
chloride. From these sheets 3 different size wicks wen:: ':j'4 em I 1.5 em, 
6 em x 1.5 em, 8 em x 1.5 em). 

To determine the release characteristics of wicks, the C:VS~2m rind procedures 
described by Schwalbe (Semiannual Report Oct. 1976 - Marcl, 1977) for pheromone 
emission monitoring were used. Wicks were placed in Clii~~i,)n tubes and air 
passed over them for 24 hour' periods at wick aqes of :. ~. 10, 17, 24, 31 and 
38 days (flow rate 50 ml/min, porapack () used for col1p(~"i c.'lhstri1te). 
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Results &Discussion: Emission data are presented on Fig. 1, 2 and 3. 
Altnough wicks had the surface area, initial weights differed because of 
variations in thickness. Emission rates for wicks of the same surface area 
were not combined because of differences in initial weiqht and, therefore, 
differences in lure content. Emission rates increased ~ith surface area 
and initial weights (lure content). Rate of emission was nearly constant 
over time (table 1). The rate generally increased after 31 days. Wicks 
were held under room conditions WhlCh varied and this niay account for 
some of the variation in release rate. This method provides a simple, 
quick laboratory technique for preparing wicks for test pruposes. The emission 
characteristics of a particular size (surface area) wick may be more standard 
if casting procedures were followed which produced wicks of the same weight 
(lure content). 
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Table 1. Mean emission rates over 38 days of Polyvinyl chloride 
disparlure wicks 

Dimension 
of wi ck 

Initial 
Tota1 wi ck 
wt. 

x 
Release rate 
ug/24 hr 

Standard 
Deviat1Gn 

4 em x 1.5 em 1.1238 9 5.93 1.88 

1.2597 9 14.55 4.C:~ 

ea 2 mm 1.6925 9 17.19 1.3' 

6 em x 1.5 

ea 2 mm 
em 

1.9869 

2.4075 

3.4123 

9 

21.08 

22.95 

23.80 

3.60 

5. 15 

4.93 

-~_._~ 

8 cm x 1.5 

ea 2 mm 

em 

2.5456 

2.9751 

3.5334 

45.81 

44.44 

45.04 

12.C~ 

~ ''")
'L. 

9. 1F 
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Table 1. Emission Rates of Polyvinyl Chloride, Plastic Wicks 
(5 disparlure by wt.), Surface Area (4 em x 1.5 em x 2 mm) 
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Table 2.	 Emission Rates of Polyvinyl Chloride, Plastic Wicks 
(S} d i spar l ur-e bj wt.), Surface t-s «: (60: ;<1.5 em x 2 nm : 
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P oject umber: GM 8. 2. 2 
P oject Titl e: Rad iologica l Ster i lization of Male Gypsy Moths 
Peport er iod: October 1, 1977 - March 31,1978 
eport Tyoe : Int er im 

P oj ect Leader : C. P. Sc hwalbe 

A ser ies of t est s is bei ng conduct ed to determi ne the appropri ate i nsect age : 
radiati on dosage most suitabl e for ster i l iz ing male pu pae. All insects 
(NJF16) were r eared on ar t i f ici al diet (B-4 or Mod ifie d Ho rnworm); hardened 
{dar R} pupae were col l ect ed every other day. At t he time of col l ect i on they 
were designated 0-1 day-ol d. Irradiation was per formed in a Gamma cell 220 
(Atomic Energy of Canada) . Af t er adult eclosion, male moths were ma t ed 
wi t h normal femal es (s ingl e-pai r mat i ngs). After oviposition was complete, 
ca. 10 femal e mo t hs were di ss ect ed to det ermi ne the presence of apyre ne and 
eupyrene sperm in the bur sa copul atrix and spermat heca. Resul t ant egg 
mas ses were embryonat ed and chil led via standar d rearing procedures . After 
chi ll ing for 90-180 days egg masses were dehaired and the number of eggs 
es ti mat ed vol ume t r ic al ly . A sampl e of 100 eggs was t hen taken f rom each 
egg mas s and %embryonat i on and %hatch determined. Larvae tha t hatched 
were pl aced on stand ard die t and reared to the adult st age. These Fl progeny ~fro m i rrad iated fa th ers) were mated : Treated a x Treated ~; 
Treated x Norma l ~ ; No rmal a x Treat ed ~. Egg masses from t hese matings 
will be checked for hatch t o determine t he degree of inherited F1 ster i l i ty. 

At thi s time, most of th e p] hatch t ests have been completed and la rvae are 
being reared. Therefore , t~ i s report will not include i nformati on on Flsteri l i ty tes ts. ' . 

Ec l os ion dat a fro m i rradi ated pupae are gi ven i n Table 1. Irradi at i on did 
not appear t o affect t he percent ec1 osion or l ength of pupal stage, except 
for t hose expo sed t o 20 krad at4- 5 days of age. This treatment also yi elded 
large numbers of deformed adu lts with "crumpled " wings. Morpholog ica l 
abno rma lities were no t noted in oth er treatments . 
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Table 1. Adult Male Moth Ec1osion Record 

Irradiated Control 
_ r 
,\( time toTreatment Xtime to 
emergence(dosage/age emergence 

nEmergence (days)nof pupae) Emergence (days) 
---­ , ----. - - -----------­ \ .----­ I 

5011.71002 krad/4-5 day 150 94 11 .8 

12.2962 krad/6-7 day 49 

5512.31002 krad/8-9 day 119 100 12.0 

7111 .4~172 krad/10-11 day 136 92 11 .6 

5011.2978 krad/4-5 day 150 94 11.8 

6013.6998 krad/6-7 day 146 98 13.6 

9512.0998 krad/8-9 day 149 100 12.0 

4012.0°38 krad/10-11 130 98 12.2 

5511.69~14010 krad/4-5 day 98 11. 5 

6012.614:310 krad/6-7 day 98 13.6 
1 () (' , ~ . ,):::.)6310 krad/8-9 day 

40~2.?
1 r; r-. 
I':"'J10 krad/10-11 " 98 12.2 

6612.615 kradj4-5 day 100 95 13.0 

56! 1. 9~715 krad/6-7 day 149 100 10.8 

6312.015 krad/8-9 day 15C 95 12.0 

4512.27)15 krad/10-11 " 150 100 12.4 
I 

G6L.". '.2r) kr il d/ d - S da, I- '. I 9c
J 13.0 

i)61 \ '-j 
: I • '/20 krad!6-7 d~v 11r 100 10.8 

5511-.. , :20 krad/8-9 day' I j"',
,) i 100 12.0 

i 

, 20 krad/l0-11 ~~__ ~ ._-'_~:~---1---4~ 100 12.4 
I 

-., l ! " 



Approximat el v 10 females from each t reatmentwere dissected for determi nati n 
of insemi nat ion. Results are in Table 2. 

Tabl e 2. ui l i ty of Mal e Moths, Irradiated as Pupae, to Transfer Sperm to 
rmal Females. The Values Indicate What Percenta ge of Females 
1t ai ned Both Apyrene and Eupyre ne Sperm in both t he Bu rsa Copulatri x 
j Spermatheca. 

Irradiat i on Do sage (krads ) 

2 8 10 15 20 0 

Pupal age at 4- 5 9/10 9/1 0 9/9 ~ 2/15 0/ 15 10/10 
Ir r adi at i on 6-7 10/ 10 8/10 9/10 10/10 

8-9 10/1 0 10/10 Q! 8/10 

10- 11 25/25 25/25 25/25 12/12 23/ 24 10/1 0 

On e femal e did not cont ai n sperm in the spermatheca , ~ 
Q! Sperm was not observed in one bursa. 

Abi l i ty of ma le moths to tran sfer sperm is only impaired when t hey ar e irradia ted 
wi t h 15 or 20 krads at 4-5 days of age. Egg masses from tho se matings were very
small and unembryonated . In al l cases where sperm transfer occur red, both 
apyrene and eupyre ne cells were observed. 

Af t er embryonati on and chilling, egg masses were tested for embryonat i on and 
hat ch. Data were separ at ed into classes of greater than 100 eggs/ mass (presuma­
bly mating occurred) and l ess than 100 eggs/mass fro m pai r s where mat i ng did not 
occur . Results of the se tests are in Tabl e 3. 
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Table 3. Size. embryonation and Hatch of Egg ~1asses Produced from Females Mated with Irradiated Males. 

Age
 
Class
 Contra1Treated - 2 krads o % 

n ;: egqs Embryonation Hatch 
tc 

n # eggs ~~ Embryonation Hatch 
-----~--------------~ ----------- ----- ----- -----~~----~--

4-5 >100 Sf-, [j46 : 2!J7! 95 (17) 47 (19) 17 869 (201) 99 (3) 58 (2 7) 

-: 100 0 - - ­ 1 46 0 0 

6-7 100 n 6601(11) 94 (1 1) 21 (16) INCOMPLETE 

<100 1 66 88 0 

8 -9 I ,100 46 812 (174) 97 (7) 52 (17) INCOMPLETE\ , 

1 46 0 0) 100 
I 

0-11 >100 71 836 (239) 99 (5) 40 (23) 29 763 (180) 99 (1) 61 (2 1 ) I j I 
W <100 
'-.J 

0 - - ­ 1 13 2) 0 
I 

I 

Treated - 8 krads Control 

>100 47 765 (227) 92 (20) 25 (18)4-5 INC.OMPLETE 

<100 1 2 0 o 

48 907 (223) 99 (1) 74 (2-5)6 -7 >100 72 841 (222) 96 (13) 30 (15) 

<100 1 92 17 0 1 24 0 0 

69 710 (219) 93 (21) 58 (2 8)89 803 (193) 97 (9) 21 (13)>1008-9 

2 57 (40) 44 (32) 21 (2 9)<100 1 99 0 a 
22 674 (230) 99 (3) 53 (2 8)71 670 (171) 96 (7) 17 (11)>1000-11 

2 65 (29) 30 (42) 4 (5)<100 1 27 15 0 

j 
--~..­



I o I 
Ion 

I 

I 

19 

d 

eggs 
-

731 t238 ) 

14 ( 17) 

Treat ed - 10 krads % 
% Emb ryonat i on Hatch 

91 ( 24 ) 28 (15) 

20 (39 ) a 

n 

18 

1 

Control 
11 egg s ~ Embrvona t ion 

773 (192) 99 (2 ) 

3 a 

% 
Ha t ch 

-
'13 (12 ) 

a 

100 

100 

80 

0 

852 (221) 96 (16) 26 ( 17) I INCOMPL ETE 

/ 100 

, 100 

<1 4 

f") 

705 ( 183) 95 (14) 5 (6) 

i n- ,1 I " 1no 
~ 100 

»5 

o 
700 (162) 97 ( 4 ) 18 ( 12) 

I 
J 

I 
I 
I 

Treated 15 krads I Control 

-5 

6-7 

8-9 

10- 11 

I 
I ~ 1 00 

<100 

I >100 
<100 

I >100 

<100 

I >100 

<100 

23 

21 

I 57 

2 

86 

1 

50 

1 

320 ( 188) 

36 (29) 

831 ( 217) 

44 (47) 

750 (174) 

18 

903 (2 93) 

13 

9 (26) 

5 (18) 

92 (2 1) 

0 

94 ( 13) 

0 

90 (2 0) 

0 

. 17 

0 

8 (6) 

0 

6 ( 5) 

0 

4 l ;l ) 

0 

24 

1 

51 

1 

13 

0 

INCOMPLETE 

861 (259) 

55 

820 (2 15) 

47 

802 ( 102 ) 

95 (16) 

89 

61 (2 5) 

4 

95 ( 19) 

0 

53 ( 29) 

0 

98 (1 ) 8 1 (10 



:rcatcd - 20 krads 
<'I 

Age Classl n # eggs Embryon~tion Hatch 

~i-- ------~---.--------- --- ----­
4-5 > 100 21 488 (2 27) 0 o 

j <100 5 29 (30) 0 o 

6-7 I ~100 65 i 859 (269) 87 (18) 1 (1) 

<100 3 I 37 (35) 0 o 

>100 508-9 751 (189) 92 (16) 1 

<100 1 10 o	 o 

10-11 >100 I 23 I 649 (197) 93 (8)	 .22 (.42) 

o 
I ___--1-1_<_10_0.J 2 I 36 (1) 3 

'-J 
U1 
I 

Control 

% 
n # eggs % Embryonation Hatch 

35 

o 
808 (222) 

INCOMPLETE 

87 (30) 55 (24) 

23 

o 

INCOMPLETE 

847 (254) 94 (21) 58 (24) 



The data above are somewhat incomplete, since all rough data ar e not ful ly 
col l at ed. However, it is clear that at l east 90% sterility can be induced 
by exposing pupae to 15 krads. Therefore, it is i nt ended tha t ins ects 
evaluated in the field in 1978 will be treated with 15 krads at 6-7 or 
8-9 days of age. 

Larvae hatching from these egg masses are present ly bei ng rea r d. Resul t­
ant adults will be mated to determine i ncidence of F, ster i l i t y. Thi s wor k 
wil l be more fully detailed in the next l aborat ory report . 
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Project Number: GM 8.2.3 
Project Title: Gypsy Moth Mating Behavior 
Report Period: October 1, 1977 - March 31. 1978 
Report Type: Interim 
Project Leader: C. P. Schwalbe 

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

Adult insects of known age were individually paired at 10:00 a.m. and allowed 
to mate. The pairs were held in tubular plastic screen cages (8 cm dia. x 
10 cm h); if mating did not take place by 4:00 p.m., the pair was excluded 
from data tabulation. Thus, all results are based upon insects which mated 
during that 6 hrs time interval. 

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

0' :Jl % Precopulatory Copulatory Eggs/ % 
Age Age n ~1ated time (mi n) time (min) female Embryonation 

1 22 95 114 (96) 66 (23) 724 (227) 88 (28) 
2 14 93 38 (66) 67 (35) 784 (148) 98 (2) 
3 15 87 11 (11) 78 (20) 753 (221) 78 (22) 
4 
5 26 38 41 (37) 75 (7) 694 (154) 69 (39) 

2 1 8 100 5 (4) 48 (10) 742 (247) 96 (9) 
2 2 15 100 28 (46) 58 (22) 771 (130) 97 (3) 
2 3 15 93 13 (14) 71 (25) 657 (156) 81 (26) 

3 2 12 92 33 (45) 87 (21) 862 (172) 97 3) 
3 3 15 100 30 (31) 72 (20) 775 (229) 79 32 
3 4 22 86 39 (38) 68 (19) 750 (120) 83 24 
3 5 12 58 2,9 (98) 59 (17) 537 (265) 74 23 

After females oviposited, they were dissected. Generallv, sperm cells were 
noted in those females that were observed mating. In on~ case (3 day 0' x 5 
day 9) an inseminated female did not lay eggs. 

In another experiment, 24-L? nr old mot~s were allowed to mate. After desig­
nated periods of time. matings were interrurted and females were dissected. 
Presence of apyrene and eupvrene sperm in the vulva, bursa copulatrix and 
spermatheca was noted. 
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Durat ion Vul va Bursa Spennatheca 
of Mat ing n Apyr ene Eupyrene Apyrene Eupyrene Apyrene Eupyrene 

5 mi n. 10 0 0 a a 0 a 
10 min . 10 100 100 20 0 0 0 
15 mi n. 10 100 90 70 40 0 0 
30 mi n. 10 100 90 60 40 20 20 

60 mi n. 10 100 80 70 60 70 60 

120 mi n. 10 100 100 100 100 100 100 

72 hr . 10 100 100 100 90 

Transport of sperm t o t he bu r sa copul at r ix begi ns within 10 mi nut es of copula­
tion and i s compl ete af t er 2 hours. Mo ~ t copul ations l ast for 60-80 mi nutes 
and it r ema ins to be det ermined if t he male i s activel y i nvolved i n t ransl oca­
ti on .of sperm t o the spermat heca . Insemi nat ion i s complete after only 10 
minutes of copula tion. . In one prel imi nary t est , 4 females were mat ed for 
10 mi nutes, after whi ch the mal es were r emoved. Dis sect i on 60 mi nut es la t er 
r eveale d sperm in the vu l va , bu t none i n t he bu r sa or spermat heca. 
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GM 6. 3. 5 

e : 
__ :ers : 

Devel opment of Diet and ~ff~~ient Re~ring Techniques · 
Oct ober 1, 1977 < , March 31, 1,97a 
Int er im 
Rober t A. Bell, Mr Sh~piro, ' O. T. . Fqrrester 

~e or t cover ing w~rk conducted i~ this proj~ct ~tl1 be i ncl uded· 
: 'a ora t ory report. 
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Project Number : G~1 6.3.6 
Project Titl e: 
Report Period: 

Es ta blishing Standards 
October 1 t 1977 - March 3l t 1978 

Report Type : Interim 
Proj ect Leader : John A. Tanner 

Int roduct ion: 

The purpose of t his proj ect is t o d~ v e l o p i nsect quality moni t or ing tech­
niques and t o rout i nely measure the qual i ty of insects produced i n the 
rea r ing fac i l i ty . Da t a wi ll be coll ect ed; for each strai n/gener ation and 
wil l be used to establish standards t devel op l i fe tab les , and det ect 
ear ly changes f rom norma l devel opm e n~ so t hat cor rect ive act ion can be t aken. 

Methods and Mat er i al s : 

Tabl e 1 i s a compi l at i on of dat a f rom previous attempts to measure the 
q u al i ~y of gypsy mot h stra i ns reared at t he Ot i s Center and i s presented 
here as a ref erence . In fut ure repor t s t hi s tab l e wi l l be expanded and 
indept h descr i pt ion of t he mo ni t or i ng tech ni ques wil l be present ed. 
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~ torman c e of la bora to ry st rains and a wi l d strain of gypsy moth 
er mass product i on. 

r--r
S~~AINS 12 ,I . \ 

NJF NJF LUDF PAF y PAF. 13 PA(wild)
15 16 15 

aid/ fema1e 775(125) 755(88) I3t(90) 738(9~) 574(74) 784(189) 

· r 56 33 37 29 15 13 

_ Dura t ; o n ( D ay~ ) 4.2 4 .1 4 .1 4.0 4.6 :3.4 

a" wei ght s 
al es (gms) . 61 (. 05 ) . 60 ( . 02 ) . 59 ( . 02 ) .60( .02) .51( .02) .57(.06) 

Femal es (gms) 2 .10( .2) 1.98(,1) 1.98(.2) 1.99(.1) 1.77(.3) 1.77(.4) 

elopment al Time (Days) 
o adults ) 
Mal e 45(3) 44(~) 44 (1 ) 45 (3) 48(2) 48(2) 

Ferpal e	 46(3) · 46 ( 3 ) 45(?) 46(3) .49(2} 49(2) 

~u l t Deformative
 
Mal e 6 3 6 4 6 11
 
Female 42 21 n 19 20 41 

I 

ex Rat io Mal e: Femal e 
Tot al Adults Ll 1. 0 1.3 1 · 2 1.1 1. 6 

Normal Adults 1. 9 1. 2 1.6 1.4 1.2 2 .5 

~l a t i n g Pairs 95 95 93 94 96 93 

al e Longevity(Days) 6. 1 (. 6 ) 6 ,3 C 8} 6 2 ( . 7) 6.1( .6) 5.7(.9) 5 . 9 ( . 6 ) 

Adul t Re covery
 
~1 a 1es 98 95 98 96 92 98
 

Female s 94 93 90 97 96 92 

1.	 - NJ = New Jers ey 
Lud = Ludlow, Massachusetts 
PA = Pennsylvan ia ' 

2. -	 ( ) = sa 
3.	 - PAF1 is one laboratory reared generat ion of 

the PA (wild) 
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Proje ct Number:	 GM 6.3 .8 
Projec t Title :	 Development of Methods for Avoidi ng Contact wi t h Insect 

Scal es and Urt ic at i ng Hairs Associat ed wi th Adults, Eggs 
ahd Larvae of Gypsy Moth 

Re port Period: October 1, 1977 - March 31, '978 
Report Type: Int erim 
Proj ect Leader s : Char l es D. Owens, R. A. Bel l, J . Tardif 

Cl ean Air Filters 

Last reror t showed that the colony rea ring t rail er had 5 t imes (533 to 91) 
more par t i cl es than the prot otype tra i ler. An i nspect i on of the HEPA filter 
on t he col ony t rail er showed t hat t hey were not he l d t ightly in pl ace. The 
un it wa s sl ight ly modified t o improve t he cl ean ai r f i l t er . Some reduct ion 
in coun t was not i ced but as t hi s uni t wi l l be removed from t he system 
sho r t ly , i t was decided not t o rebuild t he filter hol ding unit. 

A Coul t er Par t i cl e Count er has been rent ed for moni to ring the va ri ous work 
ar eas in ma ss rear i ng. The un i t s wi l l al so be used to det ermine the real 
eff i ci ency of t he var ious grades of f il t er s agains t scal es and hai r s of the 
gypsy moth . The f i l ter t o be t est ed has ef f i ci ency rat ings of 60, 80, 95 
and 99.97% . 

Clean Ai r System for Handl i ng Larvae and Pupae 

A table was built i n t he i nfest room (see 6. 3.9) for 10 wor ker s . Air is 
drawn away from t he wor kers t hrough 2 i nch sl ot s at the back of the counter 
by a fan mo unt ed wit hin"t he pl evum under t he t abl e. The ai r i s forced out 
throug h 60% HEPA fi lter back into the room. Four stat ions have a hose from 
centra l vacuum unit s for draw i ng away t he skins and sil k t hat are i n containers 
when harvest ing pupae. The work area is so made t hat containers on t rays can 
be moved down t he center length of the tabl e so wor kers on ~ i t h e r si de can 
wo rk from one tray. A 30' hose can be connect ed to one of the central vacuum 
out lets for cl eaning t he who l e room. 

Ai r Hand ling in New Adul t Room 

Present ly t he t emperature contro l in t he adu l t room is part of t he col l ect or 
syst em. In the new adult room t he temperature cont rol system i s separ at e 
f rom the col lector system. The col lec t or will be pl aced out doors so the 
emptying of t he conta iners wil l not contaminate t he bu i l ding. The air will be 
returned t o the room t hrough a HEPA f i l t er . The t emperat ure control system
wi ll discharge ai r all t hroug h cei l i ng gr i l l s i nt o the room and re t urn t hrough 
gr i l l s near t he back of the counter . Thi s makes al l air movement t o pa ss by
t he wo r kers before pass i ng over t he moths and eggs . Al l area including hall s 
will be under pos i t i ve pressure and cl ean ai r, so ent er ing or l eavi ng the area 
wil l not draw di r ty ai r i nt o the area . 
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Proj ect Number : GM 6. 3. 9 
Proj ect Titl e: . Evaluation and Development of Automated ' Procedures 

for 'Rearing Gypsy Moths 
Repor t Period: October 1, 1977 - March 31,1978 
Report Type: Interim . 
Pr oj ect ~eader!i: Charles D. Owens, J. Tardif, ~. A. Bell · 

A new kitche~, containers storage, diet storage, weighing and infe~ting rooms 
were built . The kitchen is 19 x 361 

• The floor has an epoxy cove a'l around 
the room and an epoxy threshold at the door s to prevent water from running 
under the walls or out the doors . Epoxy floor paint was used. on the floor. 
Therefore, very hot water or steam can be used to wash the floor. A floor 
drain was locatedurider the steam kettle . An indu?trial thermostatic steam 
and hot water mixing valve with 251 of high temperature hose W~$ installed 
to do the cleaning of equ ipment and f loors . 

The boiler that was used in t~e 6rigina l kitchen wa sin5talled to furnish 
high~r temperature ?team (147 C). The time to bring the water to boil 
has been reduced considerablY. A new mixing unit (Breddo Food Liquefier) 
h~s be~n placed on order and when it is received the mixing 'operation ~ ill 
be automated. It is planned to automatically fill th~ kettle ~ith water, 
heat to boiling. time mixing of agar, possible cool down to 80 C, and a 
fixed time to mix in diet , This will help to~liminate 5pme of th~ variables 
in the diet quality due to t~ mperature or the l~ngth of time of mixing. The 
only other automation pl anned at t hi s time is to convey the containers past
the filler automat~c ally _ 

The storage room for cont ainers i ~ 12 x 13' with a door to kitchen and one 
to the general storage area. This area is under clean air and holds a supply 
of containers for several days . Therefore . the kit[hen workers do not qo out 
of the clean area wh ile making and ~ispen~in9 of diets. Th~ diet storage 
area is 12 x 26' wit h a we i ghing area at one e nd ~ It has doubl e door acces s 
from the general st orage area for bring ~ ng in suppl i es . Also there i s a door 
to th~ ki t chen. The room i s held at 10 C to prevent loss of quality in the 
ingredients and a deep freezer is in the rqorn to hold vitamin mix and the 
weighed out batches of ingr edi ent s . An exhau st hood i s located over the 
weighing $cales to reduce the spread of d u s t i ~ the room. A central vacuum 
outlet i s provided for clean ing up t he whol e room. 

The infest and pu pae harvest i ng room i s 20 x 36' with a 20 x 6 ' tabl e i n the 
center. The wor k t abl e wi l l accommqdate 10 workers for infest ing container s . 
Tray carts can be passed t hnou gh from side to side or down the center of the 
table. A low velocity alr syst em li ke the one built in the portabl e t able , 
reported last time , was built into th ~ work table. 

Also each station can have a vacuum hose connect ed to a centra l system to 
draw cast-off skins and we bblng away f i om wor kers when t ransfer r ing i nsect s 
or harvesting pupa , 
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Al l nandl i ng of conta iners after they are fil l ed will be on trays (20 x 23" ) . 
T ent \/-ei ght trays are placed on carts for transpor t i ng and al so to be held 
dur i ng rear i ng. 

Egg St orage Room 

A conveyor system was i nst al l ed i n t he 8 x 16 ' egg chamber . The conveyor is 
84 ' lo ng and takes 180 days to ma ke a complete cycle . A t ime cl ock moves the 
chai n each day 5.6 ". Pl ast ic wheel s ar e used on the t rol l i es because of t he 
lig ht l oad of eggs per trol ley . But they do not rota t e as freely as they 
shoul d due to the 8001 tempera t ure i n t he chamber . The conveyor ma kes ' 2 - 90

0 

turns and 5 - 180 turns i n t he chamber, therefore, t he pul l on the conveyor 
chai n i s much more t han was or i gi nal ly cal cul at ed. Re pl acing the wheel s wi t h 
bal l bear ing type wi ll re duce some of t he load. The chai n sprocket is driven 
by a gear mot or wi t h 2.8 r pm out pu t whi ch drives a gear re ducer (120 t o 1) 
t hats connect ed t o t he sprocket . As of l at e the temperature has held very 
cl ose and appear s that more uniform resu lts or response of eggs to chilling 
may occur. 

Mas s Rear i ng Faci li ty: 

A new room for handl i ng mat ing and egg harvest is being bu i l t . Egg cleaning 
faci l ity wi l l also be i ncl uded i n th is room as wel l as t he entrance to the 
egg chi l l i ng room. The l arge cyclo i d col l ect or s will be pl aced ou t doors so 
when the containers are empt ied , scal es wi l l not get al lover t he bu ilding. 
All holdi ngs of pupae, eggs and adul t s wi l l be over t he work counter so all 
t he ai r fl ow i n the room wJ l l pass by the workers before it f lows by the 
hol di 9 area . A r o o~ to perform qua l i t y control measurements and a room for 
maki n exper iment al di et s is al so bei ng built . . 

Two of t he mobi l e homes , 0ne used for r ear ing and one for ki t chen, wi l l be 
r emo ved. 

A prefab uni t 14 x 361 and a construc ted i n pla ce 14 x 57 ' wi ll be used for 
rea r ing of insect s . The new rooms wi l l have per forat ed ceiling for air t o 
enter the room. The retu rn wi l l be a one inch slot near the f l oor on each 
s i de of t he room , where the air wi ll f low up i n a fal se wal l cavi t y . When 
compl ete al l areas will be under clean ai r and connect ed by cl ean ai r hal l ways . 
Al l in sects will be moved about the ho l di ng room on car t s . 
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Project Number : GM 6.3 .15 
Prqject Ti t l e: Development of Eff ici ent Met hods for Gypsy Mot h uS 

Production and a Pi l ot Plant Facility 
Repprt Period : October 1,1977 - March 31,1978 
Report Type: Interim 
Proje6t Leaders :- Martin Shapiro, R. A. Bell , J .A l Tann?r 

A detailed report covering wor k conducted i n this project wi ll be i ncl uded 
in the next laboratory report. 
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iect 

Number: 
Tit le: 

G~1 7 .3 . 3 
Wei ght Changes i n Gypsy Moth Egg Masses During 
Pre -Di apause Devel opment 

oor t Peri ad : . November , 1977 - March 30, 1978 
por t Type: F.i nal · . 

,' j''1j ect Leader: Oth el T.. For rest er , R. A. Bell . 

\~e i g h t l osses i n gyp sy mot h egg masses during the pre-diapause development 
per i od can be used t o est ima t e the time required to enter diapause. This 
stud y was des i gned t o quant ify we i ght changes in newl y Qvi pos i t ed egg 
ma ss es t o determine t he opt imum pre-diapause development period. 

Laboratory rear ed New Jersey F and feral gypsy moths ~e re mated and 
al lowed t o ovi posi t e on brown t~ aft paper. The egg masses were collected 
48 hour s aft er ma t i ng. The excess paper was trimmed ahout 5mm from each 
egg mass t o mai nt ai n t he shape of each mass and faci l i t ate handling. Ten 
NJ F16 and 10 fera l egg masses were used for each t reatment. The egg masses 
were weighed dai l y dur ing t he pre-diapause development period and at 7 and 
14 day interval s for 84 days duri ng diapause . 

Si x mont hs aft er t he desi gnat ed embryonat ion period, t he egg masse s were 
degai red; 50 egg sampl es we re drawn from each egg ma ss and incubated at 
2 ~ C. The best ha tch i D t he feral egg masses and i ~ the New Jersey F15
e~FJ masses wa s obta i ned wi 1.11 21 days pre -diapause development and natu r al 
condi t i ons. However , when egg ma sses of either strain were held outdoor s 
under natu ral cond i t ions , t he dur at ion of hatch iDcreased from ca. 6 to 
ca . 12 days . It is al so not ewor t hy that some hatch (24 %) occurred in 
t he f er pl strai n aft er onl y 14 days of pre-diapauseand 6 months of chilling. 
The NJF 6 eggs did not ha tch when t reated similarly . ·· The 08timum pre­
dia p a u s ~ development per iod under la bo rat ory conditions (25 C) appears 
t o be 21 days . ,The mcar weight l oss, hatch time and %hatch is given in 
Tabl e 1 . The mean weight l osses are given in Figures 1 - 4. ) 
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P je t umber : GM 7. 3.4 
D...~ ; p: t Tit l e: Insect Production and Dist r i but ion 

rt Per iod: October 1, 1977 - Marc h 31, 1978 
Re ort Type : Interim 
Pr0ject Leader s : Leona rd F. Ke nn edy , J . J . ~aker, O. T. Forrester 

A det ai l ed report covering wo r k conduct ed in this project will be included 
i n t he next laboratory repor t . 
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umber : Gf;1 7.3 .5 
Titl e : Evaluation and Colonization of Gypsy Moth from the 

San ~os~, Ca lifq.rni a lnfestion . 
Per iod: . March 31, 1977 .; ~.1arch 31; 1978 

~e:)O r t Type: Final 
~ ec t Leader s : Othe1 T. Forrester, R. A. Bell, J. J. Baker . 

i nfest at ion of Gypsy t'1oth was detected near San Jo~e,CalifQrnia~ in 
ear ly Oct ober of 1976 . Egg masses were requested for colonization, to 
cet enn ine developmental rate, diapause requirrements. parasitism incidence 
~ ~ vi rus , and general quality of the population. ' 

\et hods and Material,s: 

f i r st shipment of 3 egg masses wa s receive~ October 18,and stored at 
Afte ~ one month chilling one-th ind of each egg mass was incubated at 

C, 60% RH ha tch began December 15, and ended January 23 , Asecond 

- -e 

shipment of 13 egg masses was received December 1. Hatch had occurred 
i ng shipment in 3 of the egg masses. One-half of each egg mass was 

cubat ed ,and the rema ining one-hal f was stored. 

- he f irst portions of the egg masses used werenQt surface sterilized so 
rus coul d be detected. Two rearing methods were used. Neonate from the 
t ions of t he first 3 egg masses were reared individually on modified 
worm diet i n l ~ oz. Thunderb ird styrene plastic cups with paper lids . 

__rvae were t ransfer red aft~ r 14 days to 45ml diet in 3 oz. ME-3 Sweetheart 
'a st i c cups with paper lids . 

nat es f rom the portions of the second shipment of 16 egg masses were 
regat e1y reared on 45ml of diet at 10 i nsect s per 3 oz, ME-3 plastic 
s wi t h paper l ids and t ransferred t o f resh diet in ME-3 cups with 45ml 

f diet . The number of insect s pe r cup was reduced from 10 to 5 per cup at 
tran sfer . . 

e r emai ni ng portions of egg masses were removed from chilling in earlY 
~; . These egg mass port ions were surface sterilized with 10% Formalin
 

' ~ti on for one hour and r i nsed wi t h cold tap water for one hour. The
 
su~ t i n g neonat es were aggregate1y reared on a 75m1 high wheat germ diet
 

. = insect s per 6 oz . M-6R Sweethear t plastic cups with paper lids . Diet 
es and t ransfer was planned for 14 and 21 day inte ~vals. However , a 

_: er; al con t ami nat i on of the diet made it necessary to change diet at 
; nt erval s . The bacterial contamination Wps eliminated at 26 days 

ent. ' . 

Di scussi on: 

i red to complete hatch i n the first porti~n of the ~gg masse s 
le . The mean time to compl et e hatch was 30.6 days. Th is 
d of hat ch i s not un usual in egg masses chilled for a shor t 

( L · U mont hs or les s) . 
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~e required to complet e ha tch i n the portions of egg masses which 
r p e i ved chill i ng treatment wa s 4. 6 days + 1.5 days. The hatch ranged from 

- 9J , . The esta b1i shment of the Cal ifornTa insect on artifi cial diet was 
excepti onal , 95%of th e i nsect s established. This is 5% higher than is 
generall y expected in ou r sta ndard lab oratory strain . (ninety-seven percent 
~ f second po rt ion infested surviv ed t o pupat i on. 

. . 
The i nci dence of disease was l ow, 0.7 %of the insects l ost showed symptoms 
of vi r us . There was no evidence Of parasitism. 

T ~ e f i r -t portion of the 16 egg masses yielded 225 egg masses. . The second 
or t ion yi el ded 383 egg masses for a total of 608 egg masses. The mean egg 

mass wei ght wa s 57l mg or about 750 eggs per mass. 

The sex ratio of the f i r st portion of the egg masses was 57. 6% male and 
42'.4% femal e . The sex rat io of the second portion was 51. 5%and 48.5 %·femal e . 
The devel opment al t ime from ' neonate to pupae is 4 of 5 days l onger than 'our 
st al nar d stra in . 

The Cal i forni a st rai n ha s been establi shed as a laboratory col ony and is 
now i n F3 generat ion. 
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GM 8 . 3. 2 
- H le: Rear i ng Techniques and Product i on Co~ts 

er iod: October 1, 1977 ~ March 31,1978 . 
pe : Interim 

Leader s : Othel T. Forrester, L. Kennedy, J. Baker 

U IUCr : 

T _ e	 foll owi ng rearing techniques are those in effect March 31, 1978. 
ver , they are subject to change as new procedures are developed. The 

rimary purpose of this report is to establish standard operating procedures 
-nd to aid in calculating the changes in costs pf insect productio~ thq~ 
wi l l result from various changes in techniques . Co~t~ of each op~ration 
are expressed per 100Q insects. 

Diet Preparation : 

Cl ean, sanitary technique is essential i n the efficient productiQn of gypsy 
mo t hs. All diet mixin~, blending and dispensi ng equipment must be ~lean and 
sani t i zed prior to prepar ing diet. General procedures to follow are listed 
below: 

1.	 Measure 9· liters of water into the mixing kettle 
2.	 Start blender and add agar slowly 
3.	 Bring water-agar solution to a bo i l for 5 minutes 

4.	 Cool t he water -agar solution to SOOC 

5.	 Add the diet ingredients and bl end for 10 minutes 
6.	 Dispense 70 ml i nfest (Hornworm ) die t i nt o 67 ME-6R plastic cups. 

Dispense 90 ml of t ransfer (hi wheat germ) diet into 67 Dixie plastic 
~ ups . Cool diet to room temperat ure (about 45 minutes) 

7.	 Clean dispen ser , mixer , bl ender and store for next use 

8 .	 Clean kitchen wo rk areas 

Labor 70 minutes - $5. 59 

Neonat e infestation : 

Infest ati on of neona te la rva should be done under a hood or other device with 
.	 I 

suff i cient air flow to move insect setae away from the worker. A rewirator 
shoul d be worn while handling in?8cts for additional protection. The follow; ng 
procedures m~st be us~d; 

1.	 Wi pe down all work surfaces with an 80 ppm solution of chlorine dioxide . 
(. 5 g Oxine/gal water) 

2.	 Usi ng a sanitized 10/120 artist brush, place 15 neonate larvae on the 
diet supplied in a Sweetheart plastic XE-6 or ME-6R cup with AS 306 l id. 
Do not infest larvae that are no t active. Dip the brush in a 40 ppm 
solu t i on of chlorine diox ide ( . 25 g of "Oxine"/gal water) each ti me a 
diff erent i ncubat ion dish is used. It is imperative that the st rai ns 
e kept separat e . Work with on l y 1 s~rain at a time. 
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Put trays of i nfest ed diet in R-4 for holding. Mark t he t ray wi t h 
s t rai n, date of infestat i on and diet batch number. Cont ainers shoul d 
be upside down and inver ted after 2 days. 

l ean wor k surface and wi re down with an 80 ppm sol ut i on of chlorine 
j i oxi de . 

Re t urn al l unused li ds and equi pment to the proper st orage plqce. 

f . ni scard all unused die t and trash.
 
'. fhe floor of the infestati on room must be swept and mopped at the end
 

f each day with chlorine di oxide , pine oil or lysol. 
l ~ .rr l-ost for in,festing l arva e $2.65 
Cint ai ner ,& 1id .cost $2.15 

Diet cost $2.50 

Cost $7 .30 . 

Lar val ' Transfer : . 

Lar v 1 transfer must be done under a hood or other device with sufficient air 
f lo v to move insect body ha i r ~nd other irritants away from the worker. A 
re spi rat r must be worn while t ransfer r i ng larvae. Hearing protection should 
be I. ~ d i f noise levels inter fere with normal conversation . . All unsaf~ or 
ha z ~ " rl ou s wo r ki ng conditions shoul d be reported to the supervisor. The 
f'o ll ow i nq transfer procedures must be used. . 

1.	 Cl ean work surface and wi pe down with an 80 ppm solution of chlorine 
dioxide. 

2.	 Check containers for diseased or otherwise abnor~al insects, and fungal 
or bacterial contaminati on. If diseased or contaminated insects are 
observed, close the cont ainer, clean and sanitize hands', tools and the 
wo r k area before cont i nui ng. Ent er the contaminati on or disease in t he 
cont ami nat i on control log book. 

3.	 Pl ace diet cup (90 ml in L0311 Plastic Dixie cup) in a 16 oz. 2186SE 
untreated paper Di xie cup. 

4.	 Transfer 21 day old larvae from the original container (ME-6R or XE-6 
Sweet hear t plastic cup) into the 16 oz. container with sanitized force ps . 
and close with a 3068 t r ~n sparant plastic Dixie lid . 

5.	 Mark trays with infestat i on date , transfer date, diet batch numbers and 
strain . 

6.	 Return transferred larva e to R-4 and hold for an additional 14 days. 
7.	 Clean the work area. Wipe al l work surfaces with an 80 ppm solution of 

st abi l i zed chlorine dioxide and return all materials to their proper 
st orage place. 
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8.	 Discard all unused di et and empty trash cans . 
9. Sweep and mop the f loor s daily. Du st each Wednesday a ~ d Fri day . 
Cost of tran$fer: 
1.	 La bor $3 .50 

2.	 Dixie 2186 cups $1.99 

3.	 Dixie 3086 l ids $1.69 
4. Dixie L031 1 diet	 cups $0 .66 
5.	 Diet $3.00 

Cost $10.84 

Pupal Harvest: 

Pupae must be harvested under a hood or other device with sufficient air f l ow 
to move larval body ha ir , f rass, cast skins and other irritants a~ay from the 
worker. Hearing protection must be used if noise levels are high enough to 
interfere with normal conversation . A respi rat or must be worn and gloves 
should be worn . Gloves mu st be worn if skin sensitivity is noticed. ' All 
working conditions believed to be unsafe or haz~rdous should be reported to 
the supervisor. Pupae will be harvested 35 days afterinfesta~ion,Harvest-
ing procedures are as follows : ' 

1.	 Clean and wipe the work surface with a 80 ppm solution of stabilized 
chlorine dioxide . 

2.	 Before openi ng the containers, check for diseased or abnormal insects~ 

fungus or ba ct er ial contamination . If cont ami nat ion or dead insects are 
noticed do no t open the containe r ! Record the contaminatiQ~ or disease 
in the contami nat ion and dis ease l og book and report it to thesup~rvisor . 

If a cont ainer i s found to be contami na ted after opening, cl ose it, clean 
hands, tool s and work surface before conti nu ing harvest. 

3.	 Use forceps t o harvest pupae and spi ns . Harvest all pupae and $pinups 
(pre -pupae) di scard all remai ni ng larvae . 

4.	 Se ~ will be made by size and antenn al ridges . The location of the anal 
pore will be used to determi ne tho se not readily determined by size ; spi nups 
will be sexed by si ze al one. 

5.	 Female pu pae wi ll be sto red at 25/ 16 oz . 21 86SE paper Di xie cups wi t h a 
~086 pla sti c l i d. Mal e pupae wil l be stored at 50/16 oz. 2186S E pa per 
Dixie cups wi t h a 3086 pl ast i c l id . Mal e and female pupae wi ll be st ore d 
in the same ma nner as mal e and femql e pupae . 
Pupae and, pre-pupae wil l be stored i n R- 3 for eclos ion and mat i ng. 

6.	 Clean the work area and wip~ down work surfaces with an 80 ppm sol ut ion 
of st abil i zed chlor ine diox i de, saniti ze tools and empty tra sh. Fl oor s 
should be swept dai ly and mopped on Wednesday and Friday. 
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La r Pupal harvest $4.5 0 

Cont ai ner &lid $1 .62 

Cost $6 .12 

7 .	 St ore all equipment in its proper place . 

Ma ,i ng, Egg Harvest and Enibryonati on : 

Mating and egg harvest must be done under a hood or other device with suf f i ­
ci ent air flow to move insect body hair and wing scales away from the wor ker . 
Hearin ~J protection must be used if noise levels are high enough to interfere 
wi th normal conversation. A respirator (3M brand 08710) must be worn whi le 
hand l i~g ~dultmoths and harvest ing egg masses. It is imperat ive that the 
strai ns be kept separate, only one strain should be handled at a time. If 
there is any doubt about the ori gin of an insect do not use it! 
1.	 Clean work surfaces and wipe down with an 80 ppm solution of stabilized 

chlorine dioxi.de. 

2.	 Line a 1 gallon seal rig ht i ce cream container with wrapping paper. 

3.	 Place 25 - 1 day old femal e mo t hs and 25 chilled (1 min. in the refrige­
rat or ) - 1 day old male moth s into the containers and lid. Mark the 
cont al ner ~ith the .st rai n, date mated and the number of mated pairs. 

4.	 Ha rvest the egg masses 3 days after mating. And store at lOa egg masses/ 
16 oz. 21B6SE paper Dixie cup with a 3086 plastic lid. Scrape egg 
ma sses from the wrapping paper with small spatula and discard the paper. 
,'he 1 gal~ container should be reused . (Be certain that the labels are 
rrmoved from the containers.) 

5.	 Unused adults should be discarded after the required number , of moths 
have been mated. 

6.	 Cl ean work surface , sani t i ze t ool s and store in their proper place. Emp t y 
t rAsh and sweep the fl oors , mop on Wednesday and Friday . 

7.	 E,19 masses must be held in Ro om 3 for 28 days before they are chilled. 

Labor cost/25.0 egg masses 
$2. 50 

Conta i ner &Lid $0. 12 

Cost $2. 65 

Wei gh i ng Diet Ingredients : 

Di et vi l l be pre-weighed in 10 l iter or 20 liter batch sizes . The ingredients 
must I _ weighed in the exact sequence as 1isted in the recipe. Each batch 
wil l be check weighed and the weight and batch number recorded on the bag. 
Pre-wei ghed diets must be stored in the f reezer. The weighing and diet 
sto rage ar ea must be kept clean, orderly and sanitized. Ingredients must be 
i n cl ear ly labeled containers with date re~eived and quality control numbe r. 
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1 conta i ners and balances must be cl eaned and saniti zed af t er each US E . 
et wei ghi ng cost 10 or 20 liters i s $0.50 . ' 

Prepar i ng egg masses for hatch: 

Remove egg masses from the chi l l i ng chamber . Put 20-30 egg masses per pouch 
and emerse i n 10% formalin solu t i on for 1 hour. Remove egg masse~ anq rinse 
in runnin g cold t ap water for 1 hour . Dry the egg masses and put ~ egg 
mas ses in each petri dish. Mark each dish with t he st ra in and generati on, 
date mated and dat e inc ubated. Incubat e the egg ma sses i n the larval 
holdi ng chamber . 

Labor $0. 50 

Pet r i dis h $0. 04 
Cos t $0. 54 

Quality control costs must al so be a par t of t he tota l rearing cost .
 
However , these costs are not avai l abl e at th is t ime . Some of the items
 
not i ncl uded in these costs are uti l i t i es , supervisi on cost s , fr inge benef its
 
or administrative costs.
 

Estimated production cost/1000 i s $33. 54.
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HIGH WH EAT GERM DIET 

INGREEIENT 
~ G R E D I ENT AMOUNT/LI.TER COST/ ITER 

1. WH r-i\T GERM 120 GM $.0432 
2, rA C: _IN 25 GM .0425 
3, ,l\,L ~lIx 8 GM .0240 
4. S(lRBIC ACID 2 GM .0218 
5, ~1E T HY L PARABEN 1 GM .0069 
6. \/ 1 AMIN PREMIX 10 GM .0624 
7, I~ G A R 15 GM .1524­
8, viI',TER 800 ML 

TOTAL $.3595 

$,36/L 

NOTE: ADD $,0194 PER GM OF AUREOMYCIN USED, 

--
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BSTRACT 

Du pl i cat e exp~riments were conduct ed in Massachusetts and Maryland to 

eval uat e 7 aerially applied cont rolled-release formulations of disparlure 

for gypsy moth mating disruption. The incidence of mating qf female moths 

was s igni f i Gant ly less in treated plots than in the untreated plots. 

De rendi ng upon the formulation sprayed, mating in treated plots over the 

sedson was reduced 83% to 21% from that in control plots in MA; the mating 

r educt i on in MD treatment plot s varied from 97% to 19%. Sever al formula-

t io ns reduced mating throughou t the entire flight season. In plots treated 

wi t ll the most effpctive formul ation (1976 2% NCR microcapsules), the mating 

r educt ion dropped tp 73% in MA during peak flight, when most male moths 

we r e present. With this same formul at i on, t he mating reduction in MD, where 

mo re sparse population s exi sted , was at least 88% throughout the test. , 



INTRODUCTION: 

The develo pment of efficacious and envi ronment al l y accept abl e t echni ques 

f or the control of i nsect pests has recei ved considerable resea rc h ef fort . 

An appeal i ng pot ent i al component of a pest management strategy i s the d's­

r upt i on of mat i ng behavi or of the ta rget i nsect through permeat io n of t e 

at mosphere wi t h i t s pheromone (s ) . Indeed , this novel approach t o i nsect 

cont rol has bee ~ s t udi ed in at l east 25 species of~erious insec t pests. 

In many of t hese research progra ms, cont rol l ed rel~ase of the pheromone 

(or other behavi or -modi fyi ng chemica l s ) i nt o the e~vironment has been 

achi eved t hrough th e use of stationary pheromone di s penser s , such as p 

chets , po lye t hyl ene caps , nylon mesh, t efl on cavities, plastic s t r ands a 

hol l ow f ibe r s . Un l ess th e mat i ng dis r upt ion approach i s intended t o be 

used onl y in r at her restricted areas, it i s necessary to develop spraya 

formul at io ns of pheromone whic h can be appl ied over large infes ted areas 

wi t h conventional aerial spray equi pment . An aer i all y applied mi croca s ­

l ar fo rmul at i on of dis par l ur e (cis -7, 8- epoxy-2-met hyl oct adecane ) , th e s ~ ­

t het i c se x at tractant of t he gypsy mo t h, Lymant r i a dispa r (L. ) , was fie 

tested in 1973 (Schwalbe et al . , 1974 ). In th ose t es t s , the inc i dence 

ma t in g of f emal e moths in si mulated populati ons in the te st plots t r eat p· 

wi t h 15 9 di s par l ure/ha was s i gni f i cant ly l ower tha n t hat in unt reat ed c· ­

trol pl ot s . Di sr upt ion was obser ved t hroughout the 6-week test per i od. 

Subsequent ly, si mi l ar formula t i ons (gel at in - based m icro~ap sul c ~ cont ai ir 

2 2% active i ngr edi ent in xylene ) have been t es ted in several qt her p e r
­

mone resea rch programs studyi ng t he Or ient al f ru i t mo th (Gentry et al. , 

197 4 , Gent ry et al . , 1975) , redb anded l eaf roller (Card e 
~ 

et al . , 1975, 

Ta s c h e nber~ et al . , 1974) , codl ing mot h (Mof f itt, 197 3), s pr uce budwo 
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(Sander s , 1976) and the gra pe berry moth (Taschenberg et al,. 1974). These 

s tud i es have demonstrated th e need for further refinement of controlled­

rel ease techrqlo~y. 

In order to h~y~ utility in a gypsy moth management program, a formulation 

mu st be uniformly di str i buted in a fqrest eriv ironment and withstand exposure 

t o wi de f l uctuat ions in temperature, ra tnf'a l l and, humi dj ty. Furthermore, 

i t rnus t remain effective thrcuohout the 6 to 8 week , f1 ight season of the 

adu lt moth. A program for la boratory screening and evel uet ionuf" poten­

t i a ll y useful slow release formulations has been conducted. F9rmulations 

thu s developed are identified as candidates far field evaluation. This ' 
.' . 

reportdescripes the results of field tests conducted on seyen Controlled-

release fqrm~l~tions of dis par l ure. 
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MATERIALS AND METHODS 

Fie ld tests t o det ermine t he r el at ive effica cy of 7 formulation s of di s ­

par lure for di sru ption of adul t gypsy mot h mat i ng were condticted i n 

duplica t e exper iments in Ma ssac huset t s and Maryl and. This design was 

chosen t o test eff ect iveness in di f f ere nt population densities and histor i es 

and, pot enti all y, varyin g cl imatol ogi cal condi t i ons. The test area i n MA 

was in Fal l Ri ver State For est . Forest composi t io n there was .mixed hardwood 

with pr edomi nant l y white oak; gypsy moth popula t i ons have been relat ivel y 

l ow and sta ble f or 22 year s . The MD study site was located in . Cecil Cou nt y . 

Th is re gion has been i n f ~sted si nce 1971 and is l ocat ed within the expand­

ing "fr i nge" of t he general l y infested zone of the U. S. Intensive searc hes 

fo r egg masses were cond uct ed i n th is area; t oo few egg masses were disco ver e 

t o accur at el y est i mate dens i t y , bu t i t may be described as very sparse , much 

l es s t han 1 egg ma ss/ ha . Beca use popu lat io ns were so low, sys t ematic egg 

mass sur veys wer e not conduct ed. 

Thirty-si x pl ot s , 16 ha each , wer e established i n both t he MA and MD t est 

areas in compl ete ly randomi zed bloc k desig n. Indi vi dual plots were separat ed 

by at least 400 m. Ei ght plot s i n MA we re r andoml y sel ected fo r i ntens i ve 

survey of egg ma sses . Ten subpl ots , each 0.4 ha ana un i f ormly di st ribut ed , 

were es tabli shed wi t hi n each plot and thes e subplo ts , r epresent i ng 25%of 

th e t ota l area, wer e i ntens i vel y searched fo r egg mass es . Approximatel y 8 

ma n hour s were spent scou ting each subpl ot. To f'ur t her es t ima te popu l at i on 

dens i t y and t o moni to r larval develo pment, pupat i on and adult emergence i n 

t he 8 plots which were sur veyed f or egg masses, 15 cm Wi de bur l ap bands 

(l arval t raps ) were pla ced around host t re es of 10 cm dbh, or gr eat er . One 

und red bands wer e di stri but ed in each plot and t hey were "exami ned every
 

a s unt i l adult eclosion was complet e .
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eve"! candidat e controll ed-rel ease f'ormul at ions of qi sparl ure w~r ~ sel ected 

~o r f i el d evalu~ti~n~ The labor at ory te~ting proced4r~~ us~q and data sup­

por t i ng these selections are r epor -ted el sewhere (P'l ismer etal., 19,77). 

Descr i pt i ve detai ls of th~ fo rmul ations are pre~ented in Table 1. The NCR 

formul at i ons corsis teq of aqueous, suspensions of plastic-coated, g~latin" 
• I " • 

walled capsules conta i ninq a 3:1 xylene: amyl acetate sqlut ion of dt spar-Iure 

(2%, lq%, or ij mixture of these 2). Th~ Sta~ffer material W~s an aqueous 

suspension of GrQss-linked po lyu rea microcapsules containing a xylene 

solution of ~i6parlure; 75% of the capsules were 2% and 25% wer~lO%in 

lu r e . The MGK material wa s a sl ur ry of particles of a paraffin wax-inorganic 

salt matrix cpntaining 2% di s pa rl~re. The Conrel fibers ~ere ~ollow (8 mil 

10) pl~stit fibers, 2;3 cm in l engt h, filled wit~ 30% di~Rarlune i~ hexane. 

Oi sparlure (racemic) incorporat ed into the formulations was synthes ized by . 

ChemSampCo, Columbus , Oh io . It cont ai ned 3.4%of the t rans isomer and 1.8% 

of t he cor~e ? ~onding hydrocarbons . 

Aer ial application of the formul ations was acco~plished with a USDA, APHIS 

Agt r uck aircraft. Guid ance was pr ovi ded by mark i ng the corner~ of each plot 

with whi t e clo th bags pl aced over sapl i ngs . The sapl i ng s were cut and wired 

~o t he hig he s ~ access i ble por t i on of corner t r ees in such a way that the bag 

pro t r uded t hrough the canopy. Hel ium-f illed whi t e or yellow display balloons 

were also rai sed on certai n corners to f ac i l itat e plot identifi cation and 

a t rcra . t qurdance , Radi o communicat i ons were maintained among the ground 

crew, ai rpor t mi xi ng oper at ion s . and the spr ay pl ane . The MA plots were 

treated on F-7 Jul y alld t hose i n MO were sprayed wi th NCR, MGK, and St auf fer 

f ormu1 at i 0 '1son 24- 25 and 30 June . 
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The Conrel fibers were applied on 15 July in MD . too l ate in the season ~ 

r ealistic eval uat i on. Conventi onal aeri al spray equipm~nt wa s used for a 

liqui d formula ti ons; speci al equipment was desi gned and construc t ed fo r 

di st r i but io n of t he Conrel f i ber s . Serious foami ng of the MG K mat er i al 

occurred during i t s agitation in t he aircraf t tan k. however, th i s was re e~ 

by addi t i on of Antifoam A and Varsol . The r emai ni ng formulations were 

appl ied wit h mi nimal oper at i onal diff i cult i es . The degree of mati ng di s ­

ruption was mo ni t ored by determining t he in c idence of mating of fe mal e r. ~ 

placed in treated and control plots. Femal e pu pae were collected f rom e­

r ately defol i at ed i nf esta ti ons .i n NJ, PA t NY . VT and ME . Pupae were ret 

to t he l abor at ory and held at 22- 230 C. l 6"hour photoperiod until adul t e e ­

gence. As the supply of feral females wa s depl et ed on 29 July. l aborat or "­

r eared insects were substituted t herea f ter . Fema l e mo t hs l -Z"days ol d we re 

placed under slab shelters at t ached t o t he bol es o~ oak t r ees . Twe l ve f ern 

mot hs were placed in each plo t; they were coll ect ed and repl aced with new ~ ~. 

on t he third day they were in the field. After col lec t i on. f ema le mo t hs e ~ e 

held ind i vidually i n 1.5 oz. pl ast i c cr eamer s at lSoC (MA } or i n ~ a rd bo a rd 

cyl i nder s (MD) . The bur sae copul at r ices and spermat hecae of col l ect ed fe ma' e 

were exc i sed and exami ned under phase-cont r ast microscopy. Pres ence or abse ~ 

of sperm was used as t he i ndi cati on of mat i ng his t ory . Any eggs th at were 

asso ci at ed wit h femal e moths were also coll ected and independently checked f ~ 

embryonati on at l eas t 4 weeks af te r coll ecti on. In "MA, inc idence of par as i t "­

zat io n of eggs f r om t he s t udy plots was det ermin ed by counti ng the number of 

par as i t es ( l arg el y Oencyr t us kuwanii (Howard)) t hat emerged from the egg ma sses 

wh i l e i n MD par as i ti zati on was not ed , but perc entage par as i ti sm was no t a s s e s s e ~ . 
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st erat i c vi sual sur vey i n MA reve al epthat pretreatment population 

as ca . 2 egg masses/ha . Al t hough only 8 out of 36 plots were surveyed 

s manner , observations {!lad e i n t he sourse of e~~ablishing plots ;nc;licated . 

l at i on density throu~hou t the study area was uniform, At least one 

Wn S obser ved in ea~h pl ot . As mentioned earlier. 5yste~atic survry 

~ t1 S ot conduct ed in the MD test site. However, several locations were int~n-

s:wel ~ s ear ched for egg masses and very few were discqvered. It is estimated 

· ~ a t popul at i on density was less t han 1 egg mass/h~, 

Eight hundr ed burlap bands (larval traps) were placed around host trees in 

8 p~ t est pl ot s (100 bands/plot) . Thi r t y-one male and 57 fe~ale pupae were 

found under these bands. Adult eme r gence from tho~e pupae occurred from 19 July 

· 0 8 August and 21 'mal es (1;>7%) ecl osed. Peak male eclosionwas from 24",28 July; , 

11 mal es ( 52%) emerged during that 4 day period . Forty-five (78%) female moths 

emerged from 24 July t o 11 August . Peak fema le emergence wa s from 30 July to 

3 Au gust ; 25 fe ~dles (~5%) emerged dur i ng that 4 day period. 

In MD 800 burlap bands were placed ar ound host t r ees in eight tes~ plots (100 

bands/ pl ot ) . However, only one pl ot had suff i ci ent numbers 'oflarv?e to monitor 

fo r pupa t i on and adult eme rgen ce ~ Two additio nal sites in Ce~il County (outside 

of th e pl ot bo ~ndaries) had popu l at i ons hig h enough to warrant monitoring, and 

th ese wer e in cl uded in observat i ons on seasonal d e v e l p p~e n t . 
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The maximum number of larvae found on anyone day at t he most acti ve 

l ocat i on was 46 (17 June) . At this site the first pupa was f ound on 11 ~ 

with a peak of 34 pupae found on 27 June. Femal e moths and egg masses re 

located at this site on 7 July. Dates for fir st pupation at t he other t 

l ocations were 17 and ,2:3 June . 

The earli er emer gence in MD, w~ile expect ed, led t o compl i cat i ons si nce &e 

femal es for eval uat i on had to be collected fu rther nort h. Consequent l y , 

fl ight in MD was well underway before evaluati on could begi n and was ove 

MD (by 30 July) well before it was i n MA. Us eful data coul d be obt ai ned 

for the fir st 8 sampling dates, t hus , t he res ults f r om MD are necessa r i l 

based upon f ewer r eturned moths than t hose f rom MA . 

Fie ld collected fe male mot hs were used to monitor mati ng act i vi t y in t he 

t est plots until 29 Jul y af t er which t hey were no lo nger available . La 

reared in sects we re used for the remainder of t he MA tests . Recovery of 

females in the MA tes ts was 61. 6% and 56. 5% for f ie l d coJ lected and la b ~ 

r ear ed i nsect s, r espect i vel y. 

The incidence of mat i ng of f ema le mot hs i n t he te st pl ots is pre sent ed 

Tab le 2. The dat a are totals of all fertilizat i on determina tion s (base 

dissect ion and egg embryonation) per formed du ri ng the t est per i od. In 'w. 

some females that wer e in semi nat ed i n di spar l ure- t r eat ed pl ots la i d une 

nat ed egg masses . The phenomenon was not observ ed i n the control plot s a~ 

was only occasional ly noted in the MA experi ment s. 
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n Figures 1 and 2, the incidence of mating in the test plots ' in MA i;s plotted 

aoai nst t ime after treatment. Daily variation~ ;n mating values have been 

rn i nimi od by plotting ~-point running averages. ' In ' thi s way, trends observed 

t hroughout t.he ~o u r ~ e of the te$t can be more clearly identified. Two figures 

were prepared since MG~, Sta~ffer, 1976 2% NCR and Control B plots were 

sampled on qays alternate the Conrel, 1976 10% .NCR, 1976 4.3% NCR, 1975 2% NCR 

and Control A plots. These curves ' illustrate that mos t mating in treated plots 

occurred during the period when mating in th~ control areas was the greatest. 

This period of pe~k mating was shortly 'after the time when most adult male 

mot h eclosion took pl ace (24-28 .lul y}. Diminishing effectiveness of treatment 
~ 

as adult male emergence increased also indicates that the degree of disruption 

i s populrttion-density dependent. 

Lat e i n the s~ason (28-44 days after application) when the male moth population 

rapped t o a lower level, the disruption in mating was again 90% or better in MA 

i t h the 1976 2% formulation. This is in contrast to results of tests with less 
,. 

effect ive fo r mu l a ~ i o n s , especially MGK, Stauffer and Conrel. Those formulations, 

oug ll ef fect i ve in the early part of the season, generally failed to appre­

0ct uce mating success during the second half of the test (i.e ;, after 

al e fl ight ) ; the reduction mating with these formulations was about 50% 

ust and 0% in the last 2 weeks of the test. Either these materials 

er wel l or they release most of the formul~ted disparlure early in 
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The corres ponding curves prepa red for the MD dat a show ~i m il a r t r ends , a + 

only the last half of t he adul t f l i ght season was moni t or ed because of t e 

ear ly male eclosion and the unavai l abi l i t y of fe ra l f emal e moths earl y 

t he season. Figure 3 shows th e percent matin g observed in t he Ma ryl and 

control pl ot s and tho se treat ed wi th the two most effe ~tive formul at i ons , 

1976 2% NCR and 197 6 4% NCR. At the time of peak mating , in the control pl - 5 

bot h formul at ions caused 88% mat i ng reduct io n. 

The rat es of parasitization of eg'gs collect ed in the t est plo ts were 39. 3 

(n=43) and 43.3 (n=85) parasi tes/ egg mass in th e 1976 2% NCR and cont rol 

pl ot s , r esp ective ly. Si nce the pur pose of th is eval uat ion was to (~e t e rm i e 

. if parasit i zation was 'affec t ed by disparl ure t reat ment , only eg~s f rom pl o+s 

t reated with the most effective formulati on (1976 2% ' NCR) and the cor resp ~c 

control plots we re tested . Treatment of te~t plo t s w i t h t h i ~ formul at ion " 

di sparlure had no effect on the rate of parasiti zati on of eggs by Q. kuwa ' 

Cameron and Rhoa ds (1973) concluded th at the pupal para s i t ~ , Brac hymer i a 

in termedia (Nees) (Hymenoptera : Chal ci didae ) woul d not be affec t ed i n the 

fi eld by dis par lure .tr eat ment. 
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SUMMARY 

Disparl~re has been incorporated into controlled-release formulations that 

can be applie~ over large infested areas with conventional spray equipment. 

These tests show that the 1976 2% NCR microcapsular formulation was more 

effective in disrupting successful mating than other treatments tested. 

The degree of disruption attained is affected by the amount of pheromone 

released in~o the test area. The differences in effectiveness among the 

7 formulations m~y be ascribed to differential disparlure release charac­

teristics, or to differences in environmental stability. Therefore, it is 

possible that improved formulations which deliver disparlure more efficiently 

may be more efficacious. Caro et al. (1977) calculated that only 2.3 and 

12. 3% of the disparlure applied in the form of 1.976 2% and 10% NCR formula-

t i ons , respectively, was found in air samples over a 66 day test period 

based on c'Jrrently accepted micrometeorological techniques. Our experiments 

al so gi ve evidence that mating disruption through air permeation is population 

~ e n s ity dependent. Before this technique can be integrated into a gypsy moth 

anagement program, the population density limits within which biologically
 

ani ngf ul mating disruption can be expected must be defined.
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Tabl e 1.	 Microdi spersabl e cont rol l ed- rel ease formul at i ons of dispar l ure 

fi eld t est ed. Al l f ormul at ions were applied to achieve a dosage 

of 20 9 dis par lure/ha . 

Formul at i on Particle Type Part i cle Size (u) Sticker Rate(l I t' 

1975 2% NCR Microcapsules 50-400 1.1% ~hoplex B-15 5. 2 

1976 2% NCR Microcapsules 50-250 ' 1. 1% ~A-l64~ 5. 2 

1976 4% NCR 11 Microcapsules 50-250 ~.1~ RA-lp45 2.6 

1976 10% NCR Microcaps ules 50-250 1.1% RA-l645 1. 1 

Stauffer Mi crocapsul es 10-40 ~n ~nown 2. 

MGK Matrix 100-200 1. 1%" RA -1645 3.5 

Conrel Holl ow f i bers Polybute ~e and 105
?J	 

&: 

Hydroxyethyl cell ­
1J1ose + RA-1645 

1/ Mi xt ur e of 1976 2% and 1976 10% NC R formul ati ons . 

?J 8 mil	 10 x 2. 3 em l ong. 



s . 

MASS .\C H ~ S !-: 'w .:;j TEST':> 

Fie ld Co 1 1 e c~ ~ J Fe rn ~l e3 _ ~ L J r y ke a l =G Fema l e s 'I' TA L 
1 2- 29 J ul y 30 Ju ly- 27 Augu st 1 2 J ~ L y - 2 1 Auyus t 

No . Dete nni ned 't Fert il e No . De t e rmi ned % Fertile % Pe r t i l.e ~ Re duc t i.o n 

1976 

1976 

2% NCR 

4 . 3% NCP 

11 6 

89 

5.2 

14.6 

. 274 

20 0 

11. 3 

17.5 . 

9. 5 

16. 6 

83 .2 

70.6 

I 

I 
I 
I 
I 

I~ 
I 

I 

1975 2% NCR 

1976 10% NC R 

Conrel 

Stauffer 

MGK 

Control 

91 

85 

103 

110 

132 

215 

11. 0 

17 . 6 

20 . 4 

20 . 3 

33 . 3 

63 . 3 

221 

214 

216 

27 0 

2 :J ~ 

490 

20 . 8 

22. 0 

31. 0 

Y . c 

30 . ::) 

53 .5 

17. 9 

20 . 7 

27 . 6 

30 . 3 

44 -:­

:)':) . 5 

68 . 3 

63 . 4 

51. 2 

46 . 4 

20 . 9 

0 

MARYLAND TESTS 

;. 

No. Determined 

Field Collected Fema l e s 
9-30 July Y 

% Fertile % Reduction 

1976 2% NCR 73 1.4 97.1 

1976 10\ NCR 148 2.7 94.5 

1976 4.3\ NCR 99 4 . 0 91.8 

197 5 .2\ NCR 91 8 .8 81.9 

Stauffer 94 20.2 58.4 

MGK 109 39.4 18.9 

Con trol 181 48. 6 0 
., 

!! Onl y t he latte r 
of f ema le moths 

po r t i o n o f 
p r i o r to 9 

t h e f l i gh t 
J u l y . 

seaso n i n MD could be monitored becaus e o f unava i l abi l i t y 
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FIGURES 

Fi gur e 1. Mat in g of f em al e gypsy moths i n pl ots treated with 20 g/ha 

disparlure inco rpora t ed i nt o MG K, St auffe n and 1976 2% KR 

formulat ions. Tre atments wer e appl ied on 6 ~7 July. Fie d­

collec ted moths were used to moni tor mating activity fro 

29 July. L a bor~tory-re a r ed insects were used thereafter . 

Fall Ri ver , MA. 1976. 

Fig ure 2.	 Mat i ng of f emal e gypsy mot hs in plots treated with 20 g/ ha 

di spar l ure i ncorpo rated in t o Conrel, 1976' 10% NCR, 1976 4 .3 

NCR and 197 5 2% NCR formul ati ons . Treatments were ~pplie d 

on 6-7 July . Fi eld - col lect ed mot hs were used to moni to r 

mating activi ty f rom 6- 29 Jul y . Laborat ory-reared insects 

were used	 t hereafte r. Fall River , MA. 19 7 6~ 

Figure 3.	 Mat i ng of female gypsy mo th s in p1 0ts t reated wlth 2Q g/ ha 

dis parlure i ncor porat ed into 1976 2% NCR ~ n d 1976 4. 3% NCR 

fo rmu la tions . Treatment s were appl i ed on 24 - 25 June, 1976; 

mo ni t or i ng of mati ng act i vi ty i n pl ots began two weeks l at er . 

Cec il Co, MD . 1976. 
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