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Division of State and Private orestry 

riodic ep1 c:s of the Douglas-fir tusaoe zoth, ~ pseudot-
ugata Mel). 1 l'e~ e stands Of Douglas-fir ana trueti' t S fn the 

Stern American continent. Small intesta.,Uons came a nt around 
private h s and fazmyurds near s veral towns 1n northern Idaho during 
1961. BY 1~, defoliation visible fran the a1r covered about 70,000 cres 
1n n wah and Latah Counties, Idoho. Ground surveys in tho fall 1nd1cated 
that various numbers of tussock moth egg masses could be found vi thin the 
bounderie ot 3001 000-ncre area that xtended into both COWlties. 'rhe 
potent1al haznrd to these fir stands during 1965 from tussock moth feeding 
is very hiGh. 

Dm i the onl.¥ tested 1nsec:tic1de, at present, highly toxic: to tussock 
othc. Due to its unpopul.a.r side effects on other organisms, its replace-
nt by another insecticide or biological control ag~qt is being sought. 

A nucl.ear po~osis virus baa~ fJlready been tested:!-/ and sprayed :f'rcm the 
air to kill tuosoek otb larvae .'g Th material ahovs great prani as a 
tussock moth killer and needs further testing when applied f'ran the 1r. 

Plans been made to spray about 1201000 eres 'With DlJl' and about 6, 500 
cres vith v1ruD during 1965 to control tuasock moth lsrvae 1n the Idaho 

epidemic:. The virus will be applied over lands classed city tereheds. 

0!3001'1VES 

The 1n objective of this operational-type p11ot test are to: 

l. Perfect a thod tor controlling tussock moth larvae other then vith 
a ch ical spray. 

1/ iiOrris, o. N., 'lh naturnl and e.rtificial control of the Douglas-fir 
tUS Ock moth, 0rsy 4seudoteugata, eD o I by nUClear pozyhec)rosiG virus • 
Jour. Ins ct Path. 5( ) : 401-413, 1963. 

gj Washburn, R. I. and w. E. Cole, The use ot virus to control tussock 
oth. Utrpubliehed report, Div. For. Insect Res., Inter. For. and Range E:A'P· 

Sta., USFS, Ogden, utah, ll pages, 1960. 



laboratory for 1'UZ'1Dg ot moth 
v1th 1 then ])l"OCe !Dg ~bedral bo4ie 

• lop for determining the Bm01mt of mortality 
caused by 1nt1"oductng v1rue frail the a1r. 

MATERIALS Aim ODS 

!;i~fi~~~~~~~ -~~a-fir tussock h larvao w111 be 
iii 1n Idaho f'rclll areas that conts1n a low incidence 

batch v1U occur 1n hum1d envircmment ere :ted within closed 
.rt!'n!Or:L cUJs!les. v1ll reared 1n plastic bom under high 
lna!dity and ft:4 l8l'Ch toliage. Larch tvtgs t th fiel4, ))laeed 1n 
Wf.ter 1 Bhoul4 proviae foliage within 2 G • 

Xnoculat~ vith virus.-..when the 1D the plastic boxes 
iii the 1iiSt iili'£ ot the tb1i'd 1ns , they w1ll be placed 1n larger card
'DO!U"(l boxe v1th plastic v1ndovs and tops, and f< d Douglas-fir foliage or 
la1"ch dipped 1n r co~ 1 billion pol_yhedra par gallon. 
ob.1ect to have start ~when they l'eaeh the last 1nstar • 
.&.Wl~cr the larvae, the gre ter ount of virus produced. 

Proce ~sis V1rus.--As tbe l.arvue begin to die of polyhedrosis, 
tlieb' ~ conected, p 1n dry, gle.s bottles and stored at 
4° c. tehe ot c ~ro v1ll pulped in a WariDS blender with 
d1stllled r. ~is lended material vUl fUtered through a 4o-s 
plastic creen, through cl.oth, nnd finel.zy tUtered through tine 
eylon cloth. its lett on the fil rs u1l1 be washed off vith distilled 

r, blended in, an4 filtered above. !fbis etep v1ll obtain many 
~41'8 that 1n th deposit. This tUt te w1ll be stored 1n 
·d&J~!SS t 4° C. '!he ntll1bers of~ draper m1111Uter of the fUtra.te 
vU1 c!eteJ'DI1ne4 with hemaeyt ter slide. If tbi.s materiol. 1s going to 
be ~ tor than 6 ontha, ~bedra should be reduced to pen red 
tom..» Solutions v1ng ~ ot ~.0- to 5.0 and 8.0 to 8.5 are cr1t1 
and can 41asol tho virw5. '!:7 

Jt$Sx1!J§f~Olut1on.-J.fhe desired numbera ot po:cyhedra per m111U1ter 
are &bn the filtrate solution and added to ach gallon of uater. 
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0 • 9 ot DODO t:er · 
0.1 ot l!ght corn sirup (eva~icm inhibitor) 
0.01 sanon of OllhOr C 6208 (V) (f'lwnoeacent r) 
2.00 m1111U ra ~ tilt t.e ccmtatntng 500 mtllSon poilvii!M.J!"A 1" 

mnntter. ('lhto vUl pre do rete ot 1 billion ~edra 
per .) 

v1rws fUtrate should not be added to the formulation untU tho aprey 
m1xture 1 to b used. ~ v1U settle to the bottom at th mjx111Jl 
tank; therefore, the asprq mixtUl'O shoul4 be light:J¥ ag1 :ted etter the 
vf.ru8 18 poured 1n. Jlluore cent tree r has to be thorougbly mixed in al.ao. 
Com sirup w1ll mix w1 th ter t if both are heated to 100° P. 'lhel'e 

t1me , ot v1n4 or rein, tbat mixed b :tcb ot spray cannot 
uts 11zec1 :tel¥. Corn 1ru;p m1gbt t< nt in tev ~s; or when 

cool, it coul4 re to the ides ot the mixing tank. tore, the best 
pol1c;y v1ll to m1x only enough solution tor each plane load add the 
Virus :t the last nt. 1 a at 8l\Y virus :terial could redu the 
number ot ael"e treo.ted. 

21 000-salJon 1x1ng unit d 150-gall(l'l unit v1ll be borrowed 
~ t Coeur d' ne ati Uorest. The lArger unit 1s to be placed at 
the cow-Pullman 1rport1 and the small one set up at bellport. Water 

tere4 into them and o1rculated to blend the f'omulation. 'l'hese 
tanks vUl. have to beth~ ele d with the f'lusbing solvent "Nutrn
Sol" :td rinsed with noncblorinnted :ter to rem.ove o.ll oU e.nd ilwecticide 

1d.w! • 

~!!!=:nt.- nt w1ll rt n :bout balt the larvae on the sample 
tree - eh tbe second instar. ~roximate:cy 11 500 res are to be 
~by helicopter and 5,000 acres by a F01"4 !'rimotor airplane. The 

llcopter can carry 70 gallon ot oluticn per trip. If' it averages 
tour tr1 per day, appmximately 5 dq v1ll needed to tre t the 1,500 

eA"D:e.eity of the ~ is 350 sell ons. On the basis of four 
1t ould out 4 days to treat the 5,000 acres. 

An r1al r v1ll follow tbe Ford Trimotor to check tbe coverage. 
Sprq1ng v1U c11scont1nucd vhen temperature inversion occurs or wind 
velocity reacbe 3 .p.b. 

Spray deposit v1ll sampled by placing Kranekote cards on branch tips 
le trees. fo check tor pray drift, cards needed on check t s. 

Iel.teo:pbor C 1n the prt;\V can detected on th cards by placing them under 
ligbt." 

~ do~ rate v11l be 1 bUUon ~hedra. 1n 1 gallon ot ter per acre. 
Morr1 :':/ ~ cl larvae ])ougl.ns-t:l.r foliage that dipped 1n uspena1on 
con 1ng 1 b1Ulon p~ r mil' i 1 iter, and 100 percent of tbem 
died of the virus. 
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or 
ul 

s vUl be uprooted prtor to ~ and removed 
tlle 11 500-ac block. vUl transpl.fmte4 about 2 air 

s noutb ¢ tbe flPrti:I lock. ~ trees 1dll planted in revs to tom 
a fairly clo grouping. 

Just prior to~~ se collections 'W1l1 be made ot about 100 to 
200 tuosock oth larvae tran the original. location ot each check tre • 
~~se J.arvao vUl be placed on the respective check trees tor developDent. 

Under aeh p and check 1 tva 3- by 6-:foot sections o:f ch 
cloth v1ll be susptnded betue n s s about 2 feet oft the ground. ~ 
m144le wUl tied down to ~ ep cloth fran flapping. These cloths 
vU1 be checked e ry other~ after spray aPJ>]J.cat1on1 and aU de and 
~ larvae w1ll collected and placed 1n a container. This wU1 afford 

COrel ot kW.ed by po~B18 th t fell off th branche 1 Wich 
oth rw1se m1sbt be m1s d it pl.ing confined to collecting l..llrvne 

f'rall the toliag • 

a~ collect1 ot ft larvae v1ll be each le and 
• larva v.lU .'bt; /Placed in 4-oun I clear plastic conw ner 

Nti.:red on art1t1c1al d1e)./ unt11 it • !fbls procedure vUl 

, A.J c diet for 
• ) \Lep14optera : Tartr1c 
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~ 11 14, 18, 21.1 and 28 41\vs. 
'nfll1"111Ul1 ' and un1movn c v1l.l. 

to correct tar natural martal.ity 
1 ~ the varian vUl be on earrected 

nooplot variation • 

.&.arva..&. mo:rtal1ty fran Virus 1nteet1on 1a detected in ~ 
collection ot and ~ caterpUll.Ars vU1 to recover 

a su;pp~ of virus far future • '1'venty sallons v1l1 be collected, 1f' 
lb. 

Dur1nS the tall ot 1965, egg a will be collected fran sample plots 
loeat the sample trees and h ld at outside winter temperature untU 
about ~ruary 1966. !hes 88 s v1l1 b nt to the orestry 
Science Laboratory 1n Corval.lis, Oregon, for hatching to determine virus 
carryover. 

ote.l Cost 

$2,920.00 

r.bor 3, 099 .oo 

l· 3 ~ to dig Douglne-tir trees for 
greenhouse $75.00 

2. 20 -4ey'a to tnmsplant 25 fir 'b'ees 
(GS-4 at $2.15 per hour) 344.00 

3· ~ -c1l\Y for various jobs on plot 
ond during &pl"C.\Y ope tiona 2,100 .oo 

4. Per for labor 580.00 

qut nt 7,1"12.00 

1. Observation p (16 hour @ $35) 56Q.oo 
2. Pord 'l'r1motor (16 hours® tl35) 2,16o.oo 
3· Ford Trimotor 1 f rry time 4 hours 

@ 135) 540.00 
• Airport t< tor or4 (6 ® $25) 150.00 

5· tU.1ng charge for the av. cost 500.00 
6. licopter (15 hours @ 128) 1,920.00 
1· P'errying t tor 11copter 100.00 
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.) 

a. 'hack, ~ton (500 a @ 22 nt $110.00 
9· 1 1 ton, to tanker 

(300 22 cents) 66.00 
10. 1'ruckt li-tem, with 150-gallcn mtxSng 

unit, 300 mile 22 nt ) 66.00 
u. ~-tractor, to haul 21 000-sal.lon 

rdxtng unit (200 mUeo ~ $1) 200.00 
12. -h and driver for transpl.nnt!Jlg 

300.00 
13· oua 500.00 

1 ,570.00 

1. Per tor TUnnock aD4 te 
(Apr11-3a]¥) 1,6oo.oo 

2. 
Sedan 11ver,v (AprU...ru:cy), 6,500 

s 8.5 nts 552.00 
Pickup, i-ton ( ~} 1 4, 4oo 

418.00 miles 9 9·5 cent 

Dotail ot oning freD. Region 4 6oo.oo 

.Y. 1966 

labor- 8o -cta¥s@ $25 
1ng 20 gall.ons ot 41 21000.00 

Grand total $18,361.00 
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