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i

'nle inpact of the spruce 1::ludY.urm nuclear polyhadrosis virus

qx:m selected cx:mponents of a forest eo::>systan was stulied. This micro­

bial insecticide was aerially applied at the rate of 247.5 x 109 PIB/ha

(100 x 109 PIB/acre) to 160 lvactares (400 acres) of forest on June 3

using a snail fixed wilYJ aircraft fitted with rnicronairs. Native

~ulatiCl1s of song birds, snaIl rnarrmals, h:Jney bees and aquatic organisms

~re m::>nitored for impact associated with the virus awlication. No

inmediate or short tenn impact on any of these groups was attributed to

ilia virus treatment.



ii

L' auteur a ~tudie les effets de 11 inseC'"...icide biologique cx::mp::>se

de virus de la polybfrlrose nucl.eaire sur des parties dx>isies d'un

ecx:>5yst:ffie forestier. V insecticide a ete applique, Ie 3 juin, sur 160

hectares (400 acres) ~ partir d'un avian muni. de tubulures de type

"micronairs" installees sur une aile fixe. I.e taliX d'eparrlage a ete de

247.5 x 109 inclusions virales polyedriquesjha (lOO x 109 IVP/acre). On

a effect:ue le cxntrale des pcpulations irrlig61es d 'oi.seaux chanteurs, de

fetits narmiferes, d'abeilles et d'organisnes aquatiques quant aux effets

associes a l'€pan::1age de virus. L'application des vinls n'a eu aucun

effet i.nloediat, eu a court tenne, sur les groupes rrentionnes.
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The nuclear polyhedrosis virus of spruce b.Jdworm Choriataneura

ftmiferona (Clan) has been undel:going field testing for several years to

study its potential for controlling this :iITportant forest pest species. In

1975, an experi.nental aerial awlicaticn of this material was awlied. to

160 hectares (400 acres) of spruce bI..1.<:¥Jrm infested forest on Manitoulin

Is1.af¥j at the rate of 247.5 x 109 polyhedral inclusion 1::x:xli.esjha (100 x 109

PIB/acre) • '!he Ehvir<nrental Irrpact Section of the Olemi.cal Control

IEsearcll Institute rroni.tored this treatment for adverse side effects on

smll forest song birds, snall mcmnals, colonies of dcrrestic honey bees

Apia miUifera L. and aquatic invertebrates.
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dirds:- Songbird populations were assessed on 4 hectare (10 acre) plots

located on treated and untreated areas. Parallel lines 40 rreters (2 chains)

apart ~e flagged out and all birds either sighted or heard were recorded

on plot maps. Pq:>ulations were c:ensused in the early mJrning ~n maximJm

activity is enoountered. 'The census started 5 days prior to trea"\:Irent and

continued for 5 days after treat:rra1t. Plot searches for sick or distressed

birds was carried out the day of awlication.

srrall marrrnals:- SnaIl manma.l populations were assessed using standard snap­

back traps. A total of 150 traps ~e errployed on each plot. A center line

80 rreters long (90 yards) was established with plastic flagging tape markiI19'

9 rreter (10 yard) intervals.

Standard snap-back kill roouse traps were located on the center line

and at 1 rreter (approx. 1 yard) intervals at right angles across the center

line. The trawing took place over a pericx:1 of 3 consecutive nights rPsulting

in a total of 450 trap nights. All small ll\3lI1l\3.l speci..mens trapped wen:'

preserved in a 10% fonnalin solution and returned to the laJ:oratory for

identificatirn, sexing and dissection.

Honey bees:- Newly purchased 1.4 kg (3 lb.) packages of honey bees were set

up in tlle headquarters apiary prior to their transfer to Manitoulin Island.

iJlx.':: U1t:: co~i~;,ues rk"d b<:..~ wel1 established with healthy queens and with

egg and brood prOOuction WE!ll uneerway, they were transferred to the

M3nitoulin Island experirrental sites and located in cpenings in the forest.

Five CDlonies ~re placed on each of t:l'e virus treatment and untreated plots.

When 1he bees hi'ld i1ui usted to t..Jr> new si les, queens J!1d brood were checked
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for any datage sustained during the transfer and enV'.J011fl'elltal m::oi.toring

equipa:nt installed on each colony. t-bnitoring equifUeI1t oonsisted of a

dead bee trap attached to tl'v= outside entrance, a pollen trap which oollects

C!Wra.Urnately 40% of the pollen brotlCJht into the hive, an electronic cotmter

which counts bees leavi.n:J or entering the hive and a scale for taking hive

weights. Just prior to the insecticide treabrent small Iretal rings were

enbedded into o:rnb wax containing eggs or newly hatched larvae. Each ring

contained awroximate1y 250 undamaged cells ena::mpassing an area of 68 sq. an

(10.5 sq. in). TwQ rings were placed in earn hive on the treated plot and

a single ri.ng" in the untreated hives. n-.e rings v-ere m:nitored for a period

of 22 days after awlication of the viIUS to ensure that an egg to adult

life cycle was carpleted without interruption 1Jy the virus. Seventeen days

after treatnent the rronitoring equiprent was reroved and the colonies

transferred back. to tIE headquarters apiary in order to prevent predation

and danage OJ black. bears observed in the area. Queen and brood d1ecks

CCllltinued for several days after transfer to assess any delayed effect"'> of the

virus treatIrent.

Aquatics:- Aquatic organisms were sempled fran a stream located within the

toundaries of the virw:; treated. plot arxl fran a streom in an untreated area

located approximately 8 kil.areters (5 miles) distant fran the experiJrental

plot.

A series of 5 so3Tples of botton dwelling fauna~ taken fran the

sanE ill-ee, of tIP treatment stream before arrl after the application of virus

usinq a Surber ~ler (Surber I 1936). Only pcGt tteat:lT'ent sarrples were

taken fl.rn lhr a:mt raI stream. Satplinq cx:mrenc:ed a-:: the rottan of the area

<lno w;l<- 1('f1f>.,h'( .IPproxiJnnt_J::>ly PV~>ry r) neters (16 f _t) upstrean until all



- 4 -

5 sarrples had been taken. Pre-spray sanples~ oollected just prior to

treatnent arrl the (X)St-spray sanples were taken 3 days after treat:nent.

Sanples ¥ere preserved in a 10% fonnalin solution and returned to the

laOOratory for sort.i.n:J and irentification.

RESULTS

Birds:- A total of 42 species representing 15 families of forest inhabiting

birds were recorded on the virus treatrrent plot (Table 1) and 39 species

representing 14 families recorded on the untreated control plot (Table II) .

'!he family Parulidae (the warblers) CCIT1?rised the largest group encountered

with 15 species recorded on both treated and untreated plots. '!he family

Fringillidae (sparro.vs, finches, grosbeaks etc.) recorded 5 species on the

treatnent plot and 4 on _ untreated followed by _ fanily 'I\1rdidae (thrushes)

with 3 and 4 SI=ECies respecti'Vely.

Birds were very vocal coupled with a great real of activity during

the census the day follo..ting the application. Activity declined thereafter

to a level recorded prior to application. 'ftle reason for this strlden

increase is not kncMn but is thou:::~ht not to be related to the treatrrent. A

decline in singing and activity occurred 00 the 4th day after treatnent on

the untreated centrol plot. '!his recrease was prcbably caused by the

s~ and windy ooOOitions encx:mntered during this CEIlSUS. '!he territories

of -1 specif"s of hi. rds, the golden--crowned kinglet, Regulus satT>apa

Lichtenstein (Fig. 1), the nashville warbler, Vennivora r-uficapella (Wilson)

(Fiq. 2), the black-throated green warbler Derulroiea viperts (Grelin)

(Fig. 3) and the ovenbird Sev",pus aup(),>apiUus (Linnaeus) (Fig. 4) are

illustrated to sh<.M tn:.' location of pre and post spray territories on each
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plot. 'Ihe mappi.n:J of territories c1c:le's not reveal any disturbance of

pq>ulations or shift in territories attributible to the application of the

virus insecticifu. The solid lines on the plot map indicate pre-spray

terri tories, the broken line the post-spray territories.



Table I

Forest bird population census
Kuclear polyhedrosis virus treated plot

Manitoulin Island Ontario
May 29 - June 9, 1975

Pre-spray Post-spray
May Nay May June June Daily June June June June June Daily

;:' '!'ll _ Species 29 30 31 1 2 4 6 7 8 9

-5 -4 -3 -2 -1 ave +l +3 +4 +5 -H; ave
--_.

Tetraonidae Ruffed Grouse 0 0 0 0 0 0.0 2 0 0 1 0 0.6

Troch~l:.Jae Ruby-throated 1 0 0 0 0 0.2 0 0 0 0 0 0.0
Hummingbird

?Lida2 Yellow-shafted 0 0 2 4 2 1.6 5 4 1 0 0 2.0
Flicker

Yellow-bellied 0 0 0 0 0 0.0 0 0 2 0 0 0.5
Sapsucker

Hairy Woodpecker 0 0 0 0 0 0.0 2 0 0 0 2 0.8

Tyranniciae Great-crested 0 0 0 2 2 0.8 2 2 1 2 0 1.4
Flyca tchel"

Eastern Phoebe 0 0 0 0 0 0.0 0 0 0 4 0 0.8
Least Flycatcher 0 0 2 0 0 0.4 0 0 0 0 0 0.0

Corvidae Blue Jay 1 1 1 0 0 0.6 1 0 0 0 0 0.2
Common Crow 2 0 1 0 1 0.8 0 0 0 0 0 0.0

Paridae Black-capped 2 0 0 2 0 0.5 0 2 2 0 0 0.8
Chickadee

Sittidae Red-breasted 0 0 0 2 0 0.4 2 0 0 0 0 0.4
Nuthatch

Troglodytidae House Wren 0 0 0 2 0 0.4 0 0 0 0 0 0.0

~imidae Catbird 0 0 0 0 0 0.0 2 0 0 0 0 0.4
Brown Thrasher 0 0 0 0 0 0.0 2 0 0 2 0 0.8



Table I (Cont'd)

Pre spray Post-spray
May May May June June Daily June June June June June Daily

Species 29 30 31 1 2 4 6 7 8 9

-5 -4 -3 -2 -1 <Me. +l +3 +4 +5 +6 ave.

- - -
r" did , American R..:.b1n 0 0 1 1 0 0.4 2 0 2 1 2 1.4

Wood Thrush 0 0 0 0 0 0.0 0 2 2 2 2 1.6
Hermit Thrush 4 2 0 2 2 2.0 0 0 2 2 0 0.8

SylviiJae Colden-crowned 4 2 4 6 4 4.0 9 6 8 10 8 8.2
Kinglet

Ruby-crowned 2 0 2 2 4 2.0 2 0 0 0 2 0.8
Kinglet

\'ireonidae Red-eyed VIreo 4 0 0 4 4 2.4 6 2 4 2 2 3.2

Parull:lae Black and White 0 0 0 4 6 2.0 4 0 0 0 0 0.8
Warbler

Nashville Warbler 12 6 14 12 18 12.4 24 16 18 22 4 16 .8
Magnolia Warbler 0 0 2 2 2 1.2 2 2 2 4 2 2.4
C~p~ ~ay Warbler 0 2 0 0 2 0.8 2 0 0 0 2 0.8
My L ..Ie Wi:t.lble:l· 0 0 0 0 0 0.0 0 0 0 2 0 0.4
Black-throated 2 0 0 2 0 0.8 2 2 2 0 0 0.6

G:een Warbler
Blackburnian 0 0 0 0 0 0.0 2 2 2 4 2 2.4
Warbler

Chestnut-sided 2 2 2 0 2 1.6 2 4 4 2 4 3.2
Warbler

Bay-breasted 0 0 2 0 0 0.4 0 0 0 0 0 0.0
Warbler



Table I (Cont'd)

Pre-spray Post-spray

~Iay :lay May June June Daily June June June June June Daily
?~.:. 3?e:;.e3 19 30 31 1 2 4 6 7 8 9

-5 -4 -3 -2 -1 ave, +1 +3 +4 +5 -H; a. 'Ie,

Parulidae Blackpoll 0 0 0 0 2 0.4 0 0 0 0 0 0.0
I,:cnt'd) Warbler

Ovenbird 8 8 10 8 11 9.0 12 12 8 18 8 11.6
Mourning Warbler 0 0 0 0 0 0.0 0 0 0 2 2 0.8
Yellowthroat 0 0 0 4 2 1.2 0 0 0 0 0 0.0
Canada Warbler 0 0 0 0 0 0.0 2 0 0 0 0 0.4
American Redstart 0 0 2 0 0 0.4 0 0 0 0 0 0.0

Icteridae Brown-head~d 2 0 2 6 0 2.0 2 0 1 2 2 1.4
Cowbird

Fringillidae Indigo Bunting 0 0 0 0 0 0.0 0 2 0 0 0 0.4
Purple Finch 2 3 4 2 4 3.0 2 0 4 4 0 2.0
Slate-coloured 0 0 0 0 0 0.0 0 0 2 0 0 0.4

JuncC'
Chipping Sparrow 2 0 2 0 0 0.8 4 0 2 I, 4 2.8
White-throated 4 2 8 6 2 4.4 12 3 4 3 2 4.8

Sparrow

Totals 54 28 61 73 70 56.9 109 61 73 93 50 76.7



Table II

Forest bird PJPUlation census
Nuclear polyhedrosis virus Ln1treated control plot

Manitoulin Island Ontario
May 29 - June 9 1975

Pre-spray Post-spray
Y..a.v r".ay !".ay June June Daily June June JLJr.e June June Daily

Fa.-':'':''J S!X:cies 29 30 31 1 2 4 6 7 8 9

-5 -4 -3 -2 -1 ave. +1 +3 +4 +5 +6 ave._.__.- .- ---- -
Xodli1idae ~y-throated 0 0 0 0 0 0.0 0 0 0 0 2 0.4

HlJI!Tl1inqbird

iC1dae Yellcw-s f1.afted 0 2 2 0 0 0.8 2 0 0 0 0 0.4
Flicker

Yell",,"be1lied 0 0 2 0 0 0.4 0 0 0 0 0 0.0
S~ucker

Hairy Wood- 0 0 0 1 0 0.2 0 0 0 0 0 0.0
F"Cker

:yranr.idae Great-crested 2 2 2 4 2 2.4 2 2 2 0 0 1.2
Flycatcher

Lea.:;t flycatch:>r 0 0 2 0 0 0.4 0 0 0 0 0 0.0
Eastern Wcx:d 0 2 0 2 0 0.8 0 0 0 0 0 0.0

Pewee

orvidae Blue Jay 0 0 0 0 0 0.0 0 0 0 2 0 0.4

== 0 0 1 0 1 0.4 0 0 0 0 0 0.0

>aridae B1ack-caP!'ed 2 2 0 0 4 1.6 2 0 2 0 2 1.2
C1ickadee

,ittidae Fed-breasted 2 2 0 0 0 0.8 0 0 0 0 0 0.0
Nuthatch

'rog1cxiytidae Winter itJren 4 2 2 2 2 2.4 0 2 0 0 2 0.8

fi.r..idae Catbird 0 0 2 2 0 0.8 0 0 0 0 2 0.4

'urdidae AnErican Robin 1 0 1 2 0 0.8 2 3 2 1 1 1.8
1<000 'lhrush 2 2 2 0 0 1.2 2 0 0 0 0 0.4



Table II (Cont'd)

Pre-spray Post-spray

May !'.ay l'.ay June June Daily June June June June JW.e Daily
Fa.":"i..~·; Species 29 30 31 1 2 4 6 7 8 9

-5 -4 -3 -2 -1 iNe. +l +3 +4 +5 +6 ave .. -
'1IJ>:didae Eerrnit Thrush 0 0 0 0 2 0.4 0 0 0 2 0 0.4

(oont'dl Veery 3 0 2 2 3 2.0 0 0 0 0 0 0.0

Sylviidae Gclden- crOo'lned 2 2 4 4 2 2.8 0 6 2 4 4 3.2
Kinglet

"irea1idae Fed-eyed Vireo 4 4 2 0 0 2.0 4 2 0 0 2 1.6

Parulidae Black and Itrite 2 6 2 4 4 3.6 10 2 2 4 6 4.8
Warbler

Tennessee 0 4 0 0 0 0.8 0 0 2 2 4 1.6
t"larbler

Nashvi.llE' 4 0 2 2 6 2.8 0 2 2 0 2 1.2
Warbler

Magnolia Warbler 2 0 0 2 2 1.2 2 0 0 0 0 0.4
Cape lo".ay
waililer 0 0 0 0 2 0.4 2 2 0 2 2 1.6

Myrtle Warbler 2 0 2 2 0 1.2 0 2 0 0 0 0.4
Black-throated 8 4 2 2 4 4.0 4 4 4 0 4 3.2
Green \~arbler

Blackbumian 0 0 4 2 4 2.0 2 6 2 4 2 3.2
Warbler

Chestnut-sided 6 2 4 2 4 3.6 4 2 0 2 0 1.6
\;arb1or

Bay -Jreasted 0 0 0 0 0 0.0 0 0 2 0 0 0.4
t·tarbler

Ovenbird 12 10 8 12 4 9.2 6 6 2 8 4 5.2



Table II (COnt'd)

-Pre-spray Post-spray

May l-'I.ay May June June Daily June Jur.e June June June Daily
Fa."7''::'':''Y S~cias 29 30 31 1 2 4 6 7 8 9

-5 -4 -3 -2 -1 ave. +l +3 +4 +5 +6 a\'e ..- --
Parulidae Northem 2 2 0 0 2 1.2 2 2 2 2 2 2.0

(cont'd) Waterthrush
Connecticut 0 0 0 0 0 0.0 0 0 0 2 2 0.8
Wartller

M::l.lming 0 0 0 0 0 0.0 0 0 0 2 0 0.4
Wartller

Canada WaIDler 0 4 0 2 6 2.4 4 6 2 2 2 3.2

Icteria,., Bro,on-headed 4 4 0 4 4 3.2 2 4 0 2 0 1.6
COwbird

Fringillidae Fcse-breasted 4 4 4 4 4 4.0 0 2 2 0 2 1.2
Cro:rl>.:- 1.'

Purple 2 0 0 2 0 0.8 0 0 4 0 2 1.2
Finch

Chipping 2 0 0 2 0 0.8 0 0 0 0 0 0.0
Spar1=>

1mte-throated 0 0 0 0 0 0.0 0 2 0 0 0 0.4
Spar=-

Unidenti:ied Species 0 0 2 1 0 0.6 0 0 0 0 0 0.0

Totals 12 60 54 62 62 62.0 52 57 34 41 49 46.6



- 12 -

,,, ...
'-

,..,
,,,,,

••

,
•,,
•,

,'i. -- - -

'"'"

,

,1",',- ,- ,,
:" ,; I, ,
.~,

untreated oontrol plot nuclear polyhedrosis virus lot

Fig. 1 Pre and p:>st-spray territories of the golam-cro.omed kinglet,
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Fig. 2 Pre and post-spray territories of the nashville warbler, Vemiuora
ruficapilla (Wilson) on the virus treated an:) untreated plots.
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Fig. 3 Pre and p::st-spray territories of t.l"'.e black-t.lrroated green warbler,
Dendroica virens (GreIin) on the virus treated and untreated
plots.

pre-spray

x post-spray



- 15 -

-- -

• •

,-,
~-t',:"'-+--...,>--l--+---~--:''I-~'\. ,,

;~ ~,,
•
•

(},.,, ,
><', ,, ,

;. "'Jl:, ..'
-~

-'••

•

untreated control plot nuclear polyhedrosis virus plot

Fig. 4 Pre and post-spray territories of the ovenbird, SeiW'U8 Qurocapill1,w
(Li.rmaeus) on the virus treated and untreated plots.
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small marrrnals: Only 1 species of snaIl rnarrmal, Pepomysaus maniculatu$

(Wagner) was trapped on the experiJrental plots. seven specirrens we:re trapped

on the virus treated plot and two on the untreated control plot (Table III) .

The small nl..lTlbers of animals encountered no doubt reflect natural pcpulation

levels rather than. pesticide irrpact. All 4 females traHJed, on the treated

plot carried anbryos irrlicating no disruption of breeding.



Table III

small rrartn'al populations trapped on nuclear
polyhedrosis virus treatment and oontrol plots

Manitoulin Island, Ontario
July 1975

-

I
Males Females

Adults

Sub Total Sub Pregnant
Scars Total TotalPlot Species adult Adult males adult

Pregnant with only females animals
scars

N.P.V. PerOl'nysous maniau"latu8 0 3 3 0 3 1 0 4 7

Control Peromyscuf maniaulatus 0 2 2 0 0 0 0 0 2
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Honey bees:- '!he aerial application of mx::lear polytrorosis virus did not cause

any oortality to the foraging canponent of the oolonies located on the treated

plot (Table IV). Adverse ~ather caused reductions in pollen collection on

the third day after treat::ITent. l't:>nitoring of the brcxJd ri.ngs located in eam

hive indicated no interruptiCll of the oonm.l tretarrorphorsus fran egg to adult

(Table V). r-blitoring ccntinued for 22 days after treatnent in order to assess

any delayed impact but none was fOW1d. On August 20 the oolonies were

examined for general~th arxl honey production and ~e found to CXITpare

favorably with lD1treated oolcnies in these respects.



Table rv

Pesticide impact rreasurarents of honey bee oolonies on
nuclear p:>lyhedrosis virus treated and untreated plots

Manitoulin Island, Ontario
June 1975

(average of 5 colonies on each plot)

Untreated plot N.P.V. treated plot

Days Adult bee Adult Pollen Hive Mult bee Adult Pollen Hive. ,. activity collected ~ights =rtality activity collected ~ights Rerl'arks...r:i'" rrorta_~ty
creatne..'1t: trips/day gms kg trips/day gms kg

-3 I 8 12,800 0.0 7 27,264 0.0 Cloudy with sJ1o..Iers, 250C

-2

I
4 38,400 31.1 17.2 3 96,384 25.2 19.3 rain in am - clearing pn

-1 4 21,376 17.6 4 13,824 20.6 sunny, a:ol & windy, 160C

-0 I 3 30,336 21.3 17.8 5 18,304 23.3 19.5 sunny periods, high of la"c
Spray day 1

+l 2 32,512 23.5 5 10,624 33.4 rain in am, cloud & fog

+2 2 20,736 18.3 18.1 2 10,496 20.8 19.2 heavy rains

+3 3 18,560 2.1 3 10,240 6.0 windy - sro.ers
+4 3 24,960 33.4 17.7 2 12,032 18.3 19.8 overcast - ceol
+5 3 20,352 41. 7 3 10,496 27.5 sunny, windy, high of lacC

+6 4 41,088 87.0 17.2 3 20,224 25.5 18.3 sunny, windy, high of 23°C



Table V

Results of monitoring "brood rings" placed in honey bee colonies on
nuclear polyhedrosis virus treated and untreated plots

Manitoulin Island, Ontario
May-June 1975

Davs from Untreated plot Virus treated plot
tr~atment I ,

Hive Brood ring "A" Hive Brood ring "A" Brood ring "B"no. no.,
-0

,
16 3/4 young larvae, 1/4 mature larvae 19 2/3 young larvae, 1/3 eggs ! young larvae, 1/3 eggs,

I
1/6 capped brood

25 2/3 young larvae, 1/3 eggs 29 3/4 young larvae, 1/8 eggs, 3/4 young larvae, i capped brood
I 1/8 capped brood

22 2/3 young larvae, 1/3 mature larvae 18 7/8 young larvae, 1/8 1/3 young larvae,

I 1/8 capped brood 2/3 mature larvae

'" ! young larvae, ! mature larvae 20 ! young larvae, 1/6 eggs, 1/3 young larvae, ! mature larvae,

I
~ ,

1/3 mature larvae 1/6 capped brood

31 2/3 young larvae, 1/3 mature larvae 15 2/3 young larvae, 1/6 empty, 1/3 young larvae and eggs,

~. 1/6 mature larvae 2/3 empty--
+' 16 7/8 capped, 1/8 empty 19 7/8 capped, 1/8 empty 3/4 capped, ~ empty

I 25 2/3 capped, 1/3 empty 29 2/3 capped, 1/3 empty 1/3 capped, 1/3 eggs, 1/3 empty

22 7/8 capped, 1/8 empty 18 7/8 capped, 1/8 empty 3/4 capped, 1/8 larvae, 1/8 eggs

27 7/8 capped, 1/8 empty 20 3/4 capped, 1/8 empty, 3/4 capped, 1/8 empty, 1/8 larvae
1/8 larvae

31 all capped 15 ! capped, , empty i capped, 3/4 empty.
+14 16 7/8 capped, 1/8 empty 19 3/4 capped, 3 empty 7/8 capped, 1/8 empty

, . , capped, 1/8 larvae, 3/8 empty 29 2/3 capped, 1/3 larvae 3/4 capped, 3 larvae.,
22 ! capped, 3/4 empty I 18 7/8 capped, 1/8 empty ! eggs, i capped, 3 empty
,- 1/3 capped, 1/3 empty, 1/3 eggs 20 3/4 capped. 3 empty 2/3 capped, 1/3 empty~ , I I

I 31 I 2/3 capped, 1/6 honey, 1/6 empty 15 7/8 empty, 1/8 capped 7/8 empty, 1/8 capped



Table V (Cont'd)

ays f::'-~- Untreated plot I
reat:ter.t r~~~~ [ Brood ring "A" [I H~~~ I Brood ring

•
Virus treated plot

tlA" II Brood ring "Btl

• 00 :6 all larvae 19 all larvae all larvae.,..:. -
I

I[
25 1/8 capped. ! eggs, 5/B larvae 29 3/4 larvae, 3 capped 5/6 larvae, 1/6 empty

22

I
7/B larvae, 1/8 capped 18 all larvae --

2' ~ capped, 3/4 larvae 20 all larvae

II
all larvae

, 31
I

3/4 eggs, 1/8 empty, 1/8 honey 15 3/4 larvae, ! honey all larvae
I
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Aquatics: The stream sanpled within the virus treatment plOl v:.'15 very narro....

<a1x>ut 30 an wide) and slew fla-.'ing "ii Lh a ,C;ilL-y' botton oovered Wl th

OL'qarUC debris. The a:>ntrol stream ,-us similar but. with rrore gravel in the

stream bed. Populations of cquatic organisms in ~se streams are presented

in Table VI. There are no significant indications of adverse effects of the

virus treatrrent on any group of aquatic organisms. Tadpoles -were cbserved

to be as abundant in the treatnent stream after the spray ~lication as

l::efore treatrrent, even though none were oollected in the post-spray Surber

sc:.uples. 'Jbe disappearance of caddisfly larvae (Trid1cptera) after treat-

rrent can oot be considered sigflificant because of their lCJ.oi pcpulations

and wide variation in abundano1 in pre-treat:rrent sanples.
I
!



Table VI

Bottan fauna p:pulations in the nuclear polyhedrosis virus
treat:lrent and control streams as nUTlbers and standard deviations

of organisms/0.092 sq. rn. (square foot)
Manitoulin Island, ontario

June 1 to 7, 1975

June 1

Treatment stream

June 7

Control stream

June 7

Epherreroptera 4.5 ± 3.1 11.8 ± 7.7

Trichoptera 1.2 ± 1.9 ------
Odonata ------ 0.8 ± 1.1

COleoptera ------ ------
3emiptera ------ ------

Diptera-chironanidae 4.8 ± 2.5 6.5 :!: 3.0

Diptera-Heleidae ----- -----

Diptera-Tipulidae 0.2 ± 0.5 0.5 ± 0.6

~tod.u ----- 0.2 ± 0.5

Oligochaeta 2.0 ± 1.6 2.5 ± 3.8

Hirudinea 0.8 ± 1.1 1.2± 1.2

Arrphipoda 2.8 ± 3.8 4.8 ± 2.8

Isopoda 0.2 = 0.5 -----

Hydracarina ------ 0.2 ± 0.5

Gastropoda 0.2 ± 0.5 0.8 ± 1.1

Pelecypoda 9.0 ± 8.8 8.5 ± 8.3

Arrphibia 13.8 = 27.5 ------
Pisces 0.5 ± l.0 0.2 ± 0.5

=, 40.0 = 24.0 38.0 :: 18.6

0.8 ± 1.5

3.0 ± 4.7

1.2± 1.2

0.2 ± 0.5

0.2 ± 0.5

2.2 ± 2.0

0.2 ± 0.5

------

1.0 = 0.8

1.8± 2.9

0.2 ± 0.5

11.0 = 9.0
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=UJSIONS

'!be safe nature of nuclear polyredrosis viruses with respect to

their lack of effects on vertebrates has been revie"'ld by Heinpel (1970).

'!he results of the sttrlies conducted on Manitoulin Island in 1975 indicate

tha.t under to:! oonditions of application this virus had 00 imredi.ate

or short tenn effects on forest songbirds, STall rn3ITIT'a1s. darestic honey

bees or aquatic organisms.
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