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ASSTRACT

Studies were conducted on the effects of two applications cf

17.5 g/ha of the synthetic pyrethroid Permethrin on breeding songbirds,

small mammals, honeybees (Apis mllife&Q, Linnaeus) and other non-target

terrestrial insects. Breeding songbirds inhabiting three different

forest types (open plantation, coniferous forest, deciduous forest)

were not affected by the treatmencs, nor were small mammals or their

reproduction. Effects on honey bees was minimal, apparently due to a

weather related lack of foraging activity after each treatment. A

heavy knockdown of target and non-target insect fauna occurred after

the first Permethrin application, but che effects of the second appli

cation were much smaller. Permethrin residues reached peak levels or

0.12 ppm in forest soils, 0.24 ppm in spruce foliage, 0.32 ppm in pine

foliage and 1.55 ppm in maple foliage.

RESUME

On a etudie les effets de deux applications de 17.5 g/ha de

Permethrine pyrethroide synthe'tique sur des oiseaux chanceurs

reproducteurs, de petits mammiferes, des abeilles domestiques (Avis

msllifsra Linnaeus) Bt des insectes non vises. Les oiseaux chanteurs

vivant dans trois types differents de forets (plantation a decouvert,

foret de resineux et foret de feuillus) ne furent pas affectes par le

craitement, non plus que les petits nammiferes ou ieur proge'niture.

Les abeilles domestiques ont subi des effets minimes, apparemment dus

a un manque tie nourriture relie au climat, apres chaque traitement.

II se produisit une baisse sensible chez les insectes tant vise's que

non vises apres la premiere application de Permethrine, nais les effets

observes apres la seconde application furent beaucoup moindres. Les

residus de Permethrine atteignirent le niveau maximal de 0.12 ppm dans

le sol des forets, 0.24 ppm dans le feuillage des Epinectes, 0.32 ppm

dans le feuillage des Pins et 1.55 ppm dans le feuillage des Erables.
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INTRODUCTION

Research into the development of environmentally acceptable

forest pest control methods has recently focused on the potential of a

synthetic pyrethroid, Permethrin, as a chemical insecticide. The

Forest Pest Management Institute (formerly Chemical Control Research

Institute) has previously studied and reported on the effects of

Permethrin applied at rates of between 35.0 and liQ.O g Al/ha to trout

streams and lakes (Kingsbury 1976a and b, 1977). Spruce budworm,

Choriszcnsura fvmifevzna (Clemens), efficacy tests conducted in 1977

indicated that double treatments of 17.5 g Al/ha (0.25 oz. Al/ha)

Permethrin were effective in controlling budworm populations (De3oo,

pers. comm.).

In 1978, Chipman Chemicals Inc. applied to the Department of

Supply and Services and was granted funding through the unsolicited

proposal program for research into the effects of double applications

of 17.5 g Al/ha Permethrin. This involved studies of Che environmental

impact and fate cf Permethrin residues in treated terrestrial and

aquatic ecosystems of an eastern Ontario forest block and in coldwater

streams of the Gaspe Peninsula. Approximately 930 ha (2300 acres) of

natural and plantation forest in the Larose County Forest near Ottawa,

Ontario, were treated twice within a six day interval at an application

rate of 17.5 g Permethrin/ha. Spray application was timed to take

place at the normal period for spruce budworm control programs. Selected

non-target components such as birds, small mammals, honey bees and

terrestrial insects were monitored throughout the experimental period.

Spray deposit cards were placed at each biological data collection point

and soil and foliage samples were collected for insecticide residue.

Aquatic fauna impact data has beer, reported separately (Kingsbury and

Kreutzweiser, 1979).

PLOT DESCRIPTIONS

Three different ecological sites in the Larose Forest were

selected in which to carry out the various studies to assess the impact

of two applications of Permethrin within a six day interval. An open

plantation, a coniferous forest and a deciduous or hardwoods forest were

selected in both the treated and untreated blocks to study the effects

of the application upon resident breeding bird and small mammal complex,

as well as for studying Permethrin persistence in soil and foliage.

Open areas in the centre of each block were selected for placement of

the honeybee colonies while sampling for non-target insects was sited

at locations randomly selected throughout Che block.

Over, plantation

The open plantations on the two experimental blocks were quite

similar with plantings of white pine, Finus Btrcbus L., and white spruce,

Pieec glmtoa (Moench) Voss, about three metres high. The understory was



sparse with thickets of Salix^ Alnus and Iriacsas and a ground cover of

grasses, mosses and ferns.

Coniferous forest

The coniferous forest stands were comprised mainly of white

spruce about 12 metres high with a scattering of white pine. The under-

story was light with clumps of Salix and Alnus as well as scattered

reproduction spruce and pine. The ground cover comprised mainly of

grasses, inosses and a moderate leaf litter layer.

Deciduous forest

The hardwood stands were made up of a mixed stand or sugar

maple, Acer saoahanan Marsh, and white birch, Bezula papyvzfsva Marsh,

with scattered white elm, Ulnus tmeviaarta L. , yellow birch, Bstula lutea

Michx f., and trembling aspen, Fopulus irermloides Michx. The under-

story was made up of Salix and Alnus thickets with a moderate growth of

reproduction broadleaf trees. A moderate ground cover of grasses,

mosses, ferns and miscellaneous planes was recorded.

Many flowering shrubs were observed in the ircmediate vicinity

of the honeybee colonies, the main ones being chokecherry, Frunu3

virginiar.a L. , Sannyberry, Viburnum Zenzaco L. , wild raspberry, stiirus

spp. and the common lilac, Syrir.ga vulgaris L.

METHODS

Insecticide application and deposit

Permethrin1 was mi:-;ed with insecticide diluent 5S52 and
sufficient Automate "B" red dye to give a 1% dye concentration, and

applied at the rate of 17.5 g Permethrin/ha (0.25 oz/acre) in a total

emitted volume of 1.34 £/ha (18,4 oz/acre). The spray was applied by

a Pawnee D aircraft with micronair atomizers (model AU 3000) set at the

v7 setting. The aircraft flew at 160 kmh at a height of approximately

15 metres above canopy level with a spray swach width of 60 metres.

Spray deposit was collected at ground level with aluminum

plates 10.7 cm2 placed at the various biological data collecting
stations throughout the block. The plates were collected about 1 hour

after the completion of each application, labelled and returned to the

*JF 5751, Chipman Chemicals Ltd., Stoney Creek, Ontario

-Shell Canada Ltd., Montreal, Quebec



laboratory for colorizietric analysis, the volume of spray deposited

being calculated from the amount of dye on Che places. Spray deposit

was also measured by counting and measuring spray droplets landing on

jCromeco te~ cards placed beside the aluminum pans.

Inseazioide residue analysis

Foliage, soil, and pollen were sampled periodically before and

after the Pennechrin applications for insecticide residue analysis.

Foliage was collected from three treatment and three control plantation

areas and consisted of white pine (Cl, Tl), white spruce (C2, T2), and

sugar maple (C3, T3). The foliage was picked randomly at breast height

from throughout che bird census plots, placed in plastic bags, labelled

frozen, and subsequently transported to the laboratory for analysis.

A representative 50 g sample of the foliage was taken and

macerated in a blender containing 200 ml or 8Q%:20%, v:v, hexane:ace tone.

The ground material was filtered and then attracted three times with

150 ml distilled water and 25 ml of a 1 M sodium sulphate solution.

After the lower aqueous and emulsified material phases were discarded,

a 40 nil portion of the solution was drained off and evaporated to near

dryness, resulting in a final extract volume of 10.0 ml. A 2 ml aliquot

of this solution was transferred to a chromatographic column containing

2 g of Merkogel and washed with 20 to 35 ml of hexane to remove the

impurities, followed by 15 ml of 2.5% diethyl-ether in hexane solution

to elute the Permethrir.. This volume was collected, reduced to near

dryness on a rotary evaporator, redissolvec in hexane, and then trans

ferred to a 5 g activated florisil column for final washing with 25 to

35 ml of hexane. The Pennethrin was then eluted with 50 ml of a 5%

diethyl-echer in hexane solution. The elute was collected and its

volume reduced to 2ml from which a 7.5 yl fraction was taken and

injected into a gas chromatograph fitted with an electron capture

detector. A concentration (ppm) was derived by comparison of its peak

with a reference standard peak.

Soil samples were collected at intervals following the

Permethrin applications from each of the treatment and control plots.

Two samples were taken from each plot, one from areas beneath the

forest canopy and one froa an area with no overhead cover. The soil

was collected using a 2.5 cm diameter core sampler which penetrated

from the surface to a depth of 10 cm. Each sample consisted of 15 such

ceres placed in a plastic bag, mixed, and frozen. In the laboratory, a

representative 100 g portion of each sample was put in a 1 i bottle with

200 nil of a 30%:20« v:v, hexane:acecone and mixed for one hour. The



material and solution were then filtered and extracted as described for

foliage analysis. From this, a 2 ml aliquot was transferred to an acti

vated florisil column and washed with 10 ml of hexsne to remove the

impurities. The Permethria was then eluced with 100 ml of a 5" diethyl-

ether in hexane solution, collected, and reduced to 2 ml from which a

7.5 ul subsample was injected into the gas chroraatograph.

Samples of pollen were taken from bee colonies located on one

treatment and one control plot. The pollen from 5 hives on each plot

was collected and combined, transferred to the laboratory and frozen.

The samples were reduced to 25 g and ground, filtered, and extracted in

the usual acetone:hexane solution, A volume of 250 ml of water was

used for the first extraction, followed by a further 50 ml for the

second and final extractions. A 100 ml aliquot of the extract was

collected and reduced to 10.0 ml. A 2 ml aliquot of this solution was

then cleaned on an activated florisil column with 30 ml of wash, and

150 ml of a 5% ether in hexane solution to clute the Permethrin. This

eluate was collected and reduced to 2 ml from which a 7.5 ul fraction

was injected into the gas chromatograph.

Birds

Three different ecological habitats were selected in which to

carry out the pesticide impact studies on forest avifauna. Four hectare

plots were established in open plantation, coniferous forest and

deciduous forest stands in the treated and untreated control blocks.

Forest bird populations were censused beginning five days prior Co the

initial application and monitored throughout the experimental period.

Census methods were similar to those described by Kendeigh (19^7), with

all singing and sighted birds being recorded on plot maps while slowly

traversing lines marked throughout each plot. On the day or each

application, plot searches were carried out to recover any sick or dead

birds for insecticide residue analysis.

Honey bees

Five colonies of honeybees, Apis mellifera Linnaeus, from the

institute's apiary were placed in open areas near the centre of each

of the treated and untreated control blocks. All colonies were of

approximate equal strength and were checked for queens prior to re

location. Pollen and dead bee traps were fitted to each hive and hive

weights taken prior to the initial treatment. Pollen and dead bees

were collected daily and hive weights taken at intervals throughout the

experimental period. An estimate of production between the hives on

the treated and untreated blocks was made at the end of the season.



'Jcn-zarcet insects

Small plastic containers measuring 29 x 18 x 12 mm were placed

under Che canopy of various shrub and tree species to collect non-

target terrestrial insect knockdown. Five containers were placed under

each major tree species in both the treated and untreated blocks and

samples were collected daily throughout the census period. All samples

were preserved (10% formalin solution) labelled and returned to the

laboratory for counting and identification.

SriclL Z F\GFzfta%s

Small mammal populations vere sampled fron the three ecological

areas (open plantation, coniferous and deciduous forest) on both the

treated and untreated control blocks. Snap-back kill traps were baited

with a mixture of dried rolled oats and peanut butter and 50 traps

were placed at I chain intervals in a grid fashion (5 chains it 10 chains)

in each location. Traps were serviced each morning and specimens

captured were returned to the laboratory for identification, sexinc and

age determination. Adult females were dissected to determine breeding

condition.

Trapping was carried out approximately three weeks after the

second application in order that juvenile animals (nestlings during the

time of the applications) be available for capture with snap-traps.



RESULTS

Weather

Weather data was supplied by the Ministry of Natural Resources

weather station at Che forestry headquarters in the Larose forest.

Varied weather conditions prevailed throughout the experimental period

(Table 1) ranging from warm humid weather wich accompanying thunder

storms (31 May) to frost and sub-freezing temperatures in low areas

(6 June).

Weather conditions were also monitored throughout the actual

spray operations (Table II). Temperature, relative humidity and wind

speed and direction were measured 2 metres above the forest floor

(below the forest canopy) during both spray applications. During the

second treatment, air temperature was also measured above the forest

canopy at a height of 21 metres in order to ensure the presence of a

temperature inversion during the treatment.

Temperatures prior to dawn on 6 June were somewhat lower than

recorded during the operation. Ice formed on water in ditches and

puddles and frost had to be scraped from the wings of the spray aircraft

prior to its initial run in the morning.

Svray deposit

Results of deposit measurements from the Permethrin applications

indicate a substantial degree of variation in the amount of insecticide

deposited (Table III). In all instances following the first appli

cation, colourimetric analysis produced higher deposit measurements

than the spot counting method and ranged from 0.12 to 0.89 1/ha (9.0 to

66.4" deposited). The amount of deposit measured by spot counting

varied from 0.06 to 0.32 1/ha (4.7 to 24.1% deposited). The second

application again produced higher results from colourimetric analysis

in all but one instance with values ranging from 0.09 to 0.55 J./ha

(6.7 to 41.05^ deposited), while spot counting results varied from 0.09

to 0.35 c/ha (6.8 to 25.9% deposited). Xo insecticide deposit was

measured on the control plots from either application.

The plantation and coniferous plots both received 2.4 to 3.5

times higher deposited volumes from the second application. The

deciduous plot showed similar amounts of insecticide deposited from

both sprays, while the bee yard plot received 1.7 to 3,6 times greater

amounts of deposit from the first application.
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-^ide s-eszcues

Detectable amounts of Permethrin were found ir. foliage samples

from the three treated plots within tsro hours of the first application

and persisted through tc the second application (Table IV). In Cwo or

che three created plots (open plantation and deciduous forest), the

amounts of Permethrin in the foliage increased after the second spray,

while levels remained at rather low levels in the coniferous forest

plot. Residues in the treatment plots persisted to the end of the

postspray sampling period (four days after the second treatment) but

had declined somewhat from the peak levels of 0.24 ppm, 0.32 ppm and

1.55 ppm measured in spruce, pine and maple foliage respectively. Com

paratively small amounts of Permethrin (0.03 ppm) were fcund on two

occasions after the second application in foliage from untreated control

plots.

Penaethrin residues found in che soil of the three treatment

plots were fairly low 'out persisted for at least four days after both

applications (Table V). There appeared to be little correlation between

the levels of insecticide residues found in the soil and the extent of

the overhead forest canopy. Residues did not increase significantly

after the second spray and the highest concentration of Permethrin

found in soil was 0.12 ppm. A detectable amount of Permethrin (0.02 ppm)

was found on one occasion after the second application in the soil from

an untreated control plot.

Measurable levels of Permethrin were found in pollen collected

by domestic honeybees located within the treatment plot after both

applications, but did not show up beyond the first day after the first

application and the seventh day after the second application (Table VI).

Permethrin residues in pollen were generally fairly low (0.06 to 0.18

ppm) Rich the exception of one very high measurement of 5.21 ppm in

pollen collected by bees on the treatment plot a week after the second

application. Significant amounts of Permethrin (up to 0.39 ppm) were

also found in several of the pollen samples collected by bees located

in an untreated control area approximately 5 km from the Permechrir. spray

block.
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Table IV

Permethrin residues (ppm) in foliage* from study plots

Larose Forest, Ontario

1978

Sample Period

First Application

prespray

2 hr

24 hr

48 hr

96 hr

Second Application

2 hr

24 hr

48 hr

96 hr

C-l

N.D.

N.D.

-

—

N.D.

N.D.

—

—

N.D.

C-2

N.D.

-

—

-

N.D.

0.03

-

-

N.D.

C-3

-

N.D.

—

-

N.D.

N.D.

-

-

0.03

T-l

N.D.

0.21

0.02

0.15

0.07

0.25

0.26

0.32

0.25

r-2

N.D.

0.08

0.04

0.07

0.24

0.15

N.D.

N.D.

0.12

T-3

N.D.

0.75

0.60

0.61

0.47

1.55

1.12

0.98

1.00

N.D. - nondetectable

limit of detection - 0.01 ppm

*Foliage samples consisted of white pine (Cl, Tl), white spruce (C2, T2)

and sugar naple (C3, T3).
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Table VI

Permechrin residues (ppm) in pollen collected by

domestic honey bees, Apis fiteZHfewX L. , from study

plots, Larose Forest:, Ontario, 1978

Sample Period

First ApplicaCion

2 day prespray

1 day prespray

day of apDlicaCion

1 day

2 day

3 day

4 day

Second Application

day of application

1 day"
3 dav

5 day

7 day

9 day

12 day

14 day

16 day

19 day

21 day

25 day

Treatment

S.D.

N.D.

0.06

0.09

H.D.

N.D.

H.D.

0.18

0.06

0.08

trace

5.21

N.D.

:-;.d.

N.D.

N.D.

N.D.

M.D.

N.D.

Control

trace

N.D.

0.39

N.D.

N.D.

0.10

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

0.06

N.D.

0.08

N.D.

N.D.

N.D.

N.D.

N.D. - nonaeteccable

limit of detection
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Bzrds

Open plantation, jlot- C-l and T-l: A cotal of 44 species of

birds representing 13

families were recorded on the created plct (T-l) and 37 species repre

senting 14 families on the untreated control plot (C-l) throughout the

experimental period of 27 May to 11 June.

Similar avian activity patterns were recorded throughout the

prespray and initial treatment period on both plots with no immediate

or shore-term insecticide impact indicated (Figure 1). Increased

activity of birds on. 4 May were recorded on T-l with only a slight

increase recorded on C-l. Activity patterns following the second

application were somewhat more erratic on C-l where daily activity of

certain species fluctuated noticeably.

None of the major family groups were affected by either

application. Flycatchers (family Turannidae) declined steadily on

both plots throughout the experimental period while activity of wood

warblers (family Parulidae) and sparrows, finches, etc. (family

Fringiliidae) remained relatively constant (Tables VII and VIII).

Populations and activity of the various species present were

not affected by either application. Populations of the eastern phoebe,

Sayovnts phoebe (Latham), and the great-crested flycatcher, Myiarohue

cvi^.'i—us (Linnaeus), declined on both C-l and T-l while activity of the

brown-head cowbird, Molotkpus ztev (Bobbaert) , increased (Appendix

tables A-I and A-II).

Nesting territories of the veery, Hylooiakla fussscsns (Stephens),

the common yellowthroat, Geoihlypis iriahas (Linnaeus), the Nashville

warbler, Verrrrlvcva rufiacpillc (Wilson), the ovenaird, Sei-iams

-juTCcapillus (Linnaeus), and the white-throated sparrow, Zcnovrickza

OLl'oiaoZZis (Gmelin), (Figures 2 to 6) were all defined and none were

found to have been abandoned as a result of the applications of

Peroethrin. Intensive plot searches failed to recover any avian

normality and no birds exhibiting symptoms of pesticide stress were

observed.
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Coniferous forest,i plots C-2 and T-2: A total of 54 species of

birds representing 23

families were recorded on T-2 and 38 species representing 11 families

on plot C-2.

Avian activity patterns recorded throughout the experimental

period were similar on both plots. A decline in bird activity on T-2

occurred on 3 June following the second application while activity

patterns fluctuated somewhat on C-2 (Figure 7).

Warbler activity declined on both plots throughout the experi

mental period (a result of natural decline in breeding activity) while

that of the thrushes and sparrow-finch-grosbeak group remained

relatively constant (Tables IX and X).

Great-crested flycatchers declined slightly on both plots, A

small group of black-capped chickadees, PapUS avrioapillus (Linnaeus)

wera not observed on T-2 following the initial treatment. The golden-

crowned kinglet., Begulus szvcroa (Lichtenstein) , (a small, pesticide

sensitive species) was noC affected and populations remained stable on

both plots. Populations of the Nashville warbler, an inhabitant of

the mixedwoods forest, declined slowly throughout the census period on

both plots, A small flock of rose-breasted grosbeaks, Phsuotiaus

ludoviaiamts (Linnaeus) which appeared on T-2 on 8 June moved out the

following day (Appendix tables A-TII and A-IV).

Nesting territories for theveery, common yeliowthroat,

Nashville warbler, ovenbird and white-throated sparrow (Figures 8 Co

12) demonstrate that none of the species abandoned territories as a

result of the two Pennethrin treatments. Diligent plot searches failed

to identify any birds suffering the effects of pesticide poisoning and

no mortalicv was recorded.
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Deciduous forest, alecs C-3 and T-3: A total of 44 species of

birds representing 16

families were recorded on the C-3 plot and 44 species representing 14

families recorded on the T-3 plot.

Avian activity patterns recorded on both plots were quite

similar during the period prior co the initial application. A notable

decline in song and foraging activity was recorded on 2 June (the second

day following the first treatment) (Figure 13). Nashville warbler

activity had started to decline on 30 Nay (prior to the first treatment),

reached a low on 2 June, increased to pretreatment levels on 4 June and

then slowly declined throughout the remainder of the experimental period.

This same pattern is evident on the untreated control plot but to a

Tnuch lesser degree as populations of N'ashvilles were somewhat lower

(Tables XI and XII). Several other species of warblers were recorded

on 30 May but did not reappear for several days after the first or

second application (Cape May warbler, Dendroioa vicuna (Gmelin),

magnolia warbler, Dendroica magnolia (Wilson) and yellow-rumped warbler,

Dendroiaa coronate (Linnaeus)). White-throated sparrow activity also

declined and remained at a low level throughout the remainder of the

programme. On 2 June notable increases in the activity of the yellow

warbler, Dench'oiea vstedkia (Linnaeus), ar.d Magnolia warbler were

recorded (Appendix tables A-V and A-VI). Nashville warbler activity

declined on both plots during the course of the experiment but both

territories defined on C-3 remained occupied while several territories

on T-3 could noc be relocated following the treatments (Figure 15).

The unaccounted for territories were located along the plot boundaries

and, therefore, may have shifted outwards from the plot and not been

recorded. The common yellowthroat also declined on both plots with the

accompanying disappearance of nesting territories (Figure 16), probably

related to the natural decline of breeding activity at this time of

year. Activity of the ovenbird, a warbler species inhabiting the lower

canopy and forest floor, declined slightly on T-3 following the initial

spray (Appendix Tables A-V and A-VI) but their territories remained

virtually intact (Figure 17). White throated sparrows did not appear

to have been affected by either treatment but activity fluctuated around

the borders of the hardwoods plot (not a preferred habitat for this and

other above mentioned species). Veery activity also declined slightly

on both plots but territories remained occupied (Figure 14). Plot

searches again failed to reveal any mortality or abnormal activity

resulting from either application.
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Sonsy bees

Weather conditions throughout: the early pare of the day of the

two Peraethrin applications served to restrict foraging bee flight

activity for at least two hours after the completion of each treatment.

A slight increase in adult bee mortality was recorded from colonies

located in the treated block after each application (Table XIII). "Ao

comparable increase in mortality occurred to colonies in the untreated

control block after the first treatment but the increase in mortality

on Che treated block after the second treatment was also observed on

the control block. Trends in pollen collection in the two areas were

remarkably similar and appear to be related to prevailing weather

conditions, with the severe depression in pollen collection on 5 June

and 8 June resulting from rainfall during these days (Figure 19, Table

1).

Hive weights did not change significantly over the immediate

post-treatment periods with average weight gains of 0.5 and 3.6 per cent

recorded for the treated and untreated control colonies respectively.

Weight gain and honey production into late summer was similar among

both groups of hives.

Xon-ta?get ii-.sects

The initial application of Permethrin resulted in an immediate

and substantial knockdown of insects from the various plant species

being monitored. The knockdown reached it's peak within the first 24

hours, declining rapidly to ore-treatment levels by day 3 (Figure 20).

The low recorded on 5 June resulted from the cool rainy weather

conditions which prevailed throughout the day. The second application

did not produce nearly as great an impact as that recorded following

the first treatment and the recovery trend parallels that recorded on

the untreated control block.

All sample areas (shrub or tree species) were affected by the

first application with the exception of the station where collecting

containers had been placed in open areas on the surface of a pond (Table

XIV).

The greatest impact occurred to the insect fauna infesting

Sclix s~v. where many species infesting the catkins were affected (Table

XV). Spruce budworm, Chcviszcr.eicaz funifeT-zr.a Clemens, were observed

spinning out of the trees shortly after the passage of the spray plane

and were the most abundant species collected from the collecting

containers placed under the spruce (Table XVI). Small increases in

knockdown of a variety of insect groups were recorded from flowering

N'annyberry and chockcherry in the treated block (Tables XVII and XVIII).

The sampling of non-target insect fauna was terminated on

11 June due to vandalism at some of the sample stations.
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Table xrv

—target Insect knockdown In an open area over water

Laroafi i?or6-st, Ontario

29 May Lu 11 June, 1973

Number of days before or after

first

Perniethrtn treatment:

■2 -1 10 HI +2 +3 +4 4-5 +6 +7 +8 +9 +11

■H -7 -6 -5 -4 -3 -2 -1 +0 +1 =2 l-'S H-5

Treated area

Araneida

Collembola

Itemopteta

ColeopCera

DipCera

Hymenoptera

area

Araueida

Collembola

UemJ [>tera

Coleopfctira

Lepidopcera

DJ pL

Totals

Total

2

11 j — — — — — — 2 — — —

._ __ „ i __ — __ __ __ — __ __ —

1 — 1 — 1 — ] — 1 1 2 — —

- — 2 — — — — — 5 3 — — —

1 I . ! 1
_l_ _L " J_ J

3 2 k 2 1 Q 1 0 d 7 1 0 2

-2 — 1—2 — — — — — — —

._ v — — — — — — — — —

._ . „ j^

._ __ __ __ __ __ __ __ i 3 __ __ __

._ , ] ]_

0 h 0 3 0 2 0 0 h 3 0 1 0
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Table XVI1

Non-target insect knockdown from flouering Nannyberry, Vibitt'mtm XentagO L,

tarnae Forest, Ontario

29 May to .11 June, 1978

Number of days before or after

first:

second

Pernietlirin app] 1 cat Ion

area

Mollusca

Araneida

Cullumbola

HoiunpLera

Coleopt&ra

Lep Ldoptera

Diptera

area

AraneIda

Ac;irt

Hemiptera

Coleopt

Lep

Diptera

TotaJ s

Totals

-:> -1 +0 -i-l -12 1-3 H )5 +6 M HU i(j +11

•8 -7 -d ~5 -4 -J -2 -:i 40 II 1-2 l-:j +5

— — 1 ,

— ]

— — — a — — — i — -- — i —

__ — __ __ 4 __•„___ 2 — 1 ) —

— — 45 — — — __ — __ __ __. _

l til — j i /, -_ —

— -- — 4 -- __ — __ __ „_ __ 2 —

0 1 10 15 6 0 0 1 4 i 5 A 0

1 — 2 1—1 I — — — — — —

1 . ,

._ __ _. „ i „ __ „_ j _ 2 —

6 2 3 — 2 1 -- A —
._ ^_ ] 2 J —

II 2 1 — |2 —

— 5 — 224 I ~ — -- ~ 2 —
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Table XVTI1

Non-target Insect knockdown from flowering cliokecherry, l'runu-j viiyi-nieina L.

I.arosu forest, Ontario

29 May Co LI June, -1978

Number of days before or after

first

second

Permethriti application

-2 -1 -fO +1 +2 +3 I-'. +5 +6 17 !-y +9

-8 -7 -6 -5 -4 -3 -2 -1 +0 + 1 +2 +3

Treated area

ftrane Lda

Plecoptera

Psocopcera

Heaipters

Col copCera

Liipli!o[»tera

DJptura

HynienopCera

To La Is

1 2 — — — — — — — — — — —

I

I _„

i

19 1 1 \> 1
\ A J- -L £~ L

1 ■)

_ __ i__ 21 5— 14 13 —

h 8 Vi 2 k 2 — — I — 1 — 1.

6 10 IS A 7 4 5 0 3 H 2 /. 3

No suitable untreated area available.
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Small manmzls

A tonal of S79 crap-nights resulted in the capture of 41 small

mammals representing eight species on the treated block and 957 trap-

nights produced 87 small mammals representing five species on the

untreated control block (Table XIX).

In the treated block, the woodland jumping mouse, Jiap

insignis (Miller), was the species most commonly trapped with 13

specimens, followed by the white-footed mouse, Fsrcmiscus teuaopus

(Rafinesque), with 7 specimens and the red-back vole, CZ-zthvioncmys

■zappevi (Vigors) with 6. Two species of the shrews, the common shrew,

zcrex ainereus Kerr and the short-tailed shrew, 3larir.a breviccsuda

(Say) were also trapped with five specimens of each collected. Other

small mammals trapped were the eastern chipmunk, ^zrrias stricttus

Linnaeus, the meadow vole, Miorozus permsylvaniaus (Ord) and the

meadow jumping mouse, Zapus kudsonius (Zimmerman).

Only five species were collected on the untreated block with

Che common shrew the most common species with 59 specimens followed by

the short-tailed shrew with 2£ specimens. Other species trapped were

the eastern chipmunk, the red-backed vole and the meadow jumping mouse.

Approximately 22% of all the animals collected on the treated

biock were "young of the year" as compared to 60% in the untreated

control, Sixty-one per cent of the adult females trapped on the

treated area were in breeding condition (either pregnant or contained

placental scars from a recent litter) and fifty-eight per cent of the

adult females on the untreated control block were in breeding condition.
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DISCUSSION

Spray

The quantity of emitced spray products reaching deposit

samplers placed at ground level in the three forest Cypes demonstrate

trie screening effects of the overhead forest canopy present. In the

jpen plantation plot, the small size of the trees and lack of overstory

permitted a fairly large proportion of the emitted spray products to

reach the forest floor. Deciduous foliage appeared to have the greatest

screening effect as the deposit measured at ground level was lower on

this plot than on any other after both applications. 3y monitoring Che

various levels of exposure to the insecticide during foraging, nesting

and perching activities, Che potential for identifying possible

selective effects of Chs insecticide on specific components of the

avifauna is maximized.

Insecticide residues

The results from foliage residue analyses demonstrate that

deciduous foliage collected considerably more insecticide than conifer

ous foliage in the treated areas, as was suggested by its greater effects

in screening out the quantity of spray products deposited on the forest

floor. The short duration of the sampling period was not sufficient

to demonstrate breakdown and disappearance of Permethrin residues in

foliage. Permethrin residues found in soil from ail the treated plots

were considerably lower than the levels found in foliage.

Relatively small amounts of Permethrin were found in pollen

collected by domestic honey bees, with the exception of one very high

residue (5.21 ppm) found in pollen front the treated colonies one week

after the second application. This result is very difficult to explain

and nay be due to contamination of the sample during sampling or

analysis.

Another possible explanation for it would be the bees finding

and utilizing a source of pollen on this day which was highly con

taminated with Permethrin for some unknown reason.

Toresz oirds

"Forest dwelling birds occupying ecological niches in three

different forest habitacs were not affected by two applications of

Permethrin applied at the emitted dosage rate of 17.5 g Al/ha. Foraging

and singing activity patterns of the various species residing on plots

established in the three forest habitats in both the treated and

untreated blocks are relatively similar with some short-lasting (single

day) variations. The apparent reduction in activity which occurred on

the treated hardwoods plot (T-3) between 31 May (prior to spraying) and
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3 June (3 days after spraying) resulted from the sporatic activity of

species foraging on the fringe of adjacent mixwoods and coniferous

stands. Irregular activity patterns which occurred following the

second application appear to be related to a general decline in breeding

activity (with an accompanying decline in vocal defence of territories) .

Most nesting territories (excepting for some lying along plot boundaries)

remained occupied throughout the program.

Honey bees

Adverse weather conditions prevented flight activity until well

after the completion of each application resulting in dissipation of the

spray cloud and the drying of spray droplets which greatly reduced the

hazard to foraging bees. The similarity in trends in pollen collection,

weight gain and honey production between the treated and untreated

control colonies show that the Perr.ethrin treatments did not signifi

cantly effect the vitality of the treated colonies.

Non-target insects (texrestrial)

A significant knockdown and mortality of non-target insect

species was recorded following the initial application. Mosquitoes

and biting flies virtually disappeared from the treated block. Butter

flies, moths and bumblebees were observed in stress immediately follow

ing the treatment. The very cold weather conditions prevailing during

the second applications may have served to restrict insect movement

until well after the spray cloud had dissipated and the droplets of

formulated material had dried, limiting the extent of direct contact

with the insecticide so little knockdown and mortality occurred.

The rather massive impact of the initial application upon Che

various insect fauna did not appear to have affected certain bird

species such as the flycatchers which take a large portion of their

food on the wing or warblers which forage throughout forest canopy for

their food.

Small mamzaZs

Approximately the same percentage of adult female animals in

breeding condition were trapped from both the untreated control (58/0

as the Permethrin treated block (60%) but there is a wide discrepancy

in numbers of "young of the year" taken from the two blocks. Sixty

per cent of the total small mammals trapped on the untreated control

block were young of the year as compared to only 21 per cent for the

treated block. This difference in age class structure is directly

related to the species complex encountered on the two blccks. The

greatest number of specimens and numbers of young animals on the

untreated block were confined to the two shrew species encountered in



Che sample, while the proportion of shrews in the sample taken from che

treated block was much lower, resulting in s very low number of "young

of the year" being crapped. Since the proportion of young of Che year

among the two shrew species from the Cwo blocks was almost identical

(61.4% on the uncreated control and 60" on che created block), there

is no indication of an effect of the Pennechrin treatment on shrew

mammal reproduction.

Aquatic amphibia were observed throughout the programme and

no mortality was observed in ponds or water filled ditches in the

treated block.

CONCLUSIONS

Data generated by Che 1978 Larose forest experimental aerial

applications of Permethrin to a forest: ecosyscem indicate chat the two

treatments of 17.5 g AI of insecticide emitted as a formulated spray

ac 1.46 1/ha within a sin day interval presented no immediate short-

term impact Co non-insect terrestrial fauna. Forest birds, small

mammals and amphibia were not harmed by either application. Substantial

knockdown and mortality occurred to Che terrestrial insect fauna

inhabitating various shrub and tree species. The biting fly and

ciosquitoe complex was virtually eliminated from the treated block

following che initial application. Honeybee colonies were only slightly

affected as weather conditions prevailing at the time of each treatment

prevented foraging activicy well into Che day when the spray cloud had

dissipated and the droplets of spray materials had dried, thus presencing

little danger to foraging bees.
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