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INTRODUCTION

Recent controversy over the environmental effects of nonyl-
phenol, a component of commercial aminocarb formulations, has led to
research on new MATACIL® formulations. Field studies on the efficacy
of these new formulations were initiated in 1981 by the field efficacy
unit of the Forest Pest Management Institute in New Brunswick.
Terrestrial studies were conducted on these 50 ha efficacy blocks by
FPMI's Environmental Impact Section to assess the effects of the
different formulations on their native arthropod fauna.

PLOT TREATMENTS

Terrestrial arthropod knockdown was studied on efficacy plots
treated with MATACIL 180F1 applied aerially in Insecticide Diluent 585
and as water based sprays; MATACIL 1.8D^ applied in Insecticide
Diluent 585 and Suns pray 6 N oil and also on a plot treated with Atlox
and water without any insecticide. Plot numbers and treatments and
details of application times and prevailing weather conditions during
treatments are summarized in Table 1.

SAMPLING METHODS

Terrestrial invertebrate knockdown was monitored by collecting
invertebrates from plastic wash buckets set out under balsam fir,
Abies balsamea (L.). Fifteen buckets were sampled on each block
including control, of which ten were 39 x 33 x 15 cm deep and five
were 36 cm in diameter, 21 cm deep. Buckets were distributed along
budworm sampling transect lines to facilitate coverage of the block
and thereby sample a number of spray swaths. Each bucket contained
1 L of a dilute ( <1%) formalin solution. Organisms were collected
early in the day, generally between 0800 and 1400, for five days
before treatments began and up to six days after the second
application. The organisms from all buckets in each plot were
transferred directly into a vial containing 30% methanol. A separate
vial was used for each bucket on spray days. Collections were later
identified in the laboratory. Meteorological conditions (precipita
tion, max-min temperatures) in the experimental area were recorded
daily (Table 2).

RESULTS

Insects collected in knockdown buckets have almost all been

identified to family, but are presented in this report to order only

1 180 g a.i./L
^ 1.8 lbs. a.i./Imperial gallon



Table 1. Summary of treatments, application times and prevailing weather conditions diring applications

Block Treatment Dates Times

MATACIL 180F + Atlox & water 12 June 2005-2015 hrs

18 June 0635-0645 hrs

MATACIL 180F + I.D. 585

MATACIL 1.8D + Sunspray 6N

MATACIL 1.8D + I.D. 585

Atlox + water

12 June 2100-2115 hrs

18 June 0720-0735 hrs

13 June 2024-2035 hrs

18 June 2034-2046 hrs

16 June 0610-0620 hrs

19 June 0724-0745 hrs

15 June 2030-2040 hrs

19 June 0608-0619 hrs

Control untreated N/A N/A

Average weather conditions during application

Temp. (°C) Wind (kph) Cloud cover (%) R.H. (%)
and direction

13.00 0.25 E 10 83

10.75 2.00 SW-W 10 96

10.00 0.00 E 0 96

13.75 5.00 W 10 73

17.25 0.00 SE-S 0 69

20.75 1.00 W 0 56

10.00 0.50 S-SW 100 79

18.00 1.00 W-NW 0 87

12.50 1.00 SE-E 100 77

13.75 0.00 SW 0 85

ro



Table 2. Daily weather data during MATACIL trials, Bathurst, N.B. 1981.

Temperature (°C) CLoud cover (%)

Day of June Maximim MLnimun Precipitation (cm) and comments

5 — - 0.00 -

6 - - ' 0.00 -

7 - - 0.43 mainly 100

8 20.6 -4.4 0.53 mainly 100

9 18.9 -1.7 0.00 0.20 (extremely wincty)
10 14.4 -3.9 2.77 100

11 14.4 -3.9 0.89 90

12* 20.0 0.6 1.14 50

13* 12.8 -2.8 0.10 80

14 21.1 -3.9 0.00 10

15* 23.3 2.2 0.05 50

16* 18.3 0.0 0.05 80

17 15.6 0.6 0.74 100

18* 23.9 -1.7 0.15 70

19* 25.0 -2.2 0.00 0

20 32.2 5.0 0.18 -

21 23.9 -5.6 0.25 50

22 13.9 -3.9 0.02 100

23 22.8 1.1 1.04 100

24 16.1 -1.7 0.00 100

25 20.6 -3.9 0.00 30

*various spray dates (see Table 1)



(Tables 3-8). Extremely large catches (as high as 770/sample) of
Coleoptera: Staphylinidae were present in many samples, and have been
presented separately from other Coleoptera on Tables 3-8 and graphed
for each plot (Figs. 1 and 2). The large numbers of staphylinid
beetles found in many samples from the untreated control plot and in
some pre-spray samples from the treated plots indicate that large
catches of this group occurred independently of effects of spray
applications, and might be the result of some sort of attraction to
the sampling buckets, possibly due to the presence of the formalin
solution. In all cases, with the exception of treatments to Block 8,
spray applications did not appear to result in increases in the
knock-down of staphylinids readily discernible from fluctuations in
catches on the untreated control plot. Catches of Staphylinid beetles
have been excluded from the presentation of total catches of terres
trial arthropods for each treatment block to prevent them from masking
effects on other insect groups (Figs. 3-7). Catches of spruce bud
worm (Choristoneura fumiferana Clem, larvae have also been presented
on Tables 3-8 separately from other Lepidoptera. Knockdown of budworm
larvae was apparent after each application containing MATACIL, but
relative numbers knocked down should not be considered to necessarily
reflect relative efficacy of the various treatments, as they do not
take into account differences in the initial densities and development
of budworm in the different blocks.

Patterns of pre-spray catches in the treatment blocks gen
erally reflected patterns seen in the untreated control plot, showing
the influence of changes in weather conditions on stimulating or
inhibiting insect activity. Numbers collected on 10 June were very
low on all blocks due to heavy rainfall over the sampling period.
Insect catches excluding Coleoptera: Staphylinidae in the untreated
control plot did not differ dramatically between the prespray (6-10
June) and postspray (13-25 June) periods, but some trends within
individual orders were evident. A short surge in springtail
(Collembola) catches around 17-18 June was also discernible in all
other blocks. A gradual increase in the catch of Hymenoptera was
apparent in the untreated control plot over the sampling period, while
Diptera showed a sharp increase on the last two sampling days
(24-25 June).

Block 2 - MATACIL 180F + Atlox and Water

Knockdown was slight, averaging about a two-fold increase over
a three day period after each spray application (Fig. 3). Spruce bud
worm larvae were the most noticeable group affected. Although Diptera
numbers were high immediately after both spray applications (Table
4), pre-spray numbers were also large, as were the 'natural' trends
exhibited in the control. Predominant increases among dipterans were
of Ceratopogonidae, Chironomidae, Cecidomyidae and Empididae, while
other immediate increases were of Araneida and Homoptera, mainly
Aphidae and Psyllidae.



Block 4 - MATACIL 180F + Insecticide Diluent 585

Knockdown was similar to that of Block 2, an average increase
of about twice the mean prespray catch, over the 3 days immediately
following both applications. Day 1 following the first application,
was a 12 hour sample as opposed to the regular 24 hour sampling
period. When compared to day 1 in the control (also 12 hours), it is
apparent that knockdown due to this treatment was above the antic
ipated levels for unsprayed conditions (Figure 4).

Lepidoptera (predominantly budworm) were a major portion of
the spray-related knockdown as in Block 1 (Table 5). The largest
numbers of invertebrates collected were Diptera, predominantly the
families Ceratopogonidae, Empididae, and Chironomidae on both spray
days and Tipulidae as well following the second application. Large
numbers of acarina (mites) collected on 14 June (Table 5), were
dislodged from another organism in the vial, and therefore were only
indirectly spray related. Other modest increases occurred among
Araneida, and Homoptera (Aphidae and Psyllidae).

Block 6 - MATACIL 1.8D + Sunspray 6N

Knockdown was more pronounced in this block than in the
preceding blocks, with a greater variation between treatment and
control evident (Fig. 5). Spray day catches were 5| and 4| times
those on the untreated control plot for the same days. Lepidoptera,
mostly budworm, and Diptera were again major components of the
knock-down. Although the largest numbers were Diptera, pre-spray
numbers and the numbers on control were quite large, and the actual
effect was comparable to blocks 2 and 4. Lepidoptera however,
increased dramatically from both pre-spray and control levels, and the
effect was still apparent 5 days after both applications. Effects
were evident on Coleoptera (excluding Staphylinidae), Hymenoptera,
Araneida and Homoptera and possible effects were indicated on Acarina
and Hemiptera. The large numbers of Acarina collected on 21 June were
parasitic and therefore not directly related to the treatment. Large
numbers of Collembola collected on 18 June reflected increased numbers
collected in the control. Effects were slight for all groups, except
for a fairly substantial increase of Hymenoptera on spray days.
Increases of Araneida and Homoptera were similar to those seen in
Blocks 2 and 4.

Block 8 - MATACIL 1.8D + Insecticide Diluent 585

Knockdown in Block 8 was restricted to slight increases on
spray days with similar trends in catches to those exhibited on
control evident at other times (Figure 6). Lepidoptera, mainly spruce
budworm, were again a major component of the knockdown, however,



increases were less than in Block 2, much less than those of Block 6
and comparable to those for Block 4. Due to the large numbers present
in the control block and the similarity between their trends,
knockdown of Diptera due to this treatment was judged to be
negligible, except perhaps on spray day of the second application
(Table 7). The families possibly affected were Rhagonidae,. Empididae
and Ceratopogonidae. Increases of Acarina, Araneida and Homoptera
were again slight. Homoptera were affected by the second spray only,
were mainly of the family Aphidae, though Cicadellidae were present to
a lesser extent. There was no observed effect on Psyllidae. This is
the only block where Coleoptera: Staphylinidae increased following
treatment without a corresponding increase in the control area.
Although it is difficult to definitely attribute this increase to
spray effects in light of the large fluctuations in staphylinid
catches throughout this study, it was substantial in terms of its
magnitude.

Block 9 - Atlox and water

Overall terrestrial arthropod catches (exclusive of
Coleoptera: Staphylinidae) in Block 9 were very similar to those in
Block 8 (Fig. 7). There was no observed knockdown of budworm larvae,
however large numbers of purple-striped and yellow-striped spruce
shoot worms, Zeiraphora destitutana (Walker) and Z, canadensis
(Matuura and Freeman) respectively, were collected (Table 8).
Diptera were affected by the first application only, as fluctuations
were similar to those in the control plot for the second application.
A slight increase was observed after both applications for Hemiptera,
and after the second application only for Araneida, Homoptera, and
Mecoptera (Table 8).

SUMMARY AND CONCLUSIONS

Differences in the deposit of emitted sprays are not yet
available for consideration in this report, and may greatly affect the
conclusions reached when taken into account.

Knockdown on Block 6 (1.8D + 6N) was more pronounced than on
any other block, and more diversified, including a number of groups
(orders) which were not affected on the other blocks. Knockdown on
Block 8 (1.8D + 585) was, however, comparable to that on Block 9,
(Atlox + H2O), and less than that of Blocks 2 (180 F + H2 0) and 4
(180 F + 585), suggesting that the sunspray 6 N was either the more
toxic element of the Block 6 formulation or greatly increased the
deposit of active ingredient over water or 585 based treatments. The
new flowable MATACIL (180 F) formulations appeared to exert a slightly
greater knockdown effect than the original 1.8D formulation. No
prominent differences were noted between the water and oil based
sprays of the flowable MATACIL, although the water based treatment



appeared to be more effective on Lepidoptera. Some of the effects of
the water based spray may be attributable to Atlox, as a short term
knockdown effect was documented on Block 9 (Atlox + H 0).
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Fig. 1. Coleoptera: Staphylinidae catches in. knock
down buckets - untreated control plot and
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1981.
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Fig. 1. Coleoptera: Staphylinidae catches in knock
down, buckets - untreated control plot and
treatment blocks 6, 8 and 9. Bathurst, N.B,
1981.
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Fig. 3. Terrestrial arthropod catches (excluding Coleoptera:
Staphylinidae.) in knockdown buckets - untreated control plot
and treatment block. 2.. Bathurst, N.B. 1981.
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Fig. 4. Terrestrial arthropod catches (excluding Coleoptera:
Staphylinidae) in knockdown buckets - untreated control plot
and treatment block 4. Bathurst, N..B. 1981.
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Staphylinidae) in knockdown buckets - untreated control plot
and treatment block 8. Bathurst, N.B. 1981.
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liible 3

Teixisstrial iirthrupud knockdOMt from balsuui fir
uncreated control plot
liithurac, New lirunswlck

6-25 June 1981

June June June June June

6 7 8 9 10
June June June June June June June June Juiui June June June June June

13 13 1A 15 16 17 18 19 20 21 22 23 24 25
(12U) (24h)

Acarliui - - - - - _ 2 _ 2 _ _ _ _ _ _ _ _ — _

Araneida - 1 - - 1 2 2 4 2 - 1 1 2 1 2 1 3 1 I
I'roiura - - - - - 1 1 - - - - - - - - - _ _ _

(blleuibola - - - 2 - - 3 - - - 11 14 2 3 1 - - 1 1
l'HphuiLU'untera 1 - - 1 - - 1 - - - - - - - - - - - -

l'lecopleta - - - - - - - 1 - - - - - - - - - - -

ttjoajpLem 1 - - - - - - 2 1 - - - 1 - - 1 - - - -

IkiMijAerii 1 - 2 3 - - - - - 1 1 1 3 1 2 2 - - A
0)L:<vicra: SLapliylliildae IA A 1 47 - 30 272 152 47 25 28 20 14 60 69 3A3 157 303 519

(hlic-ru 5 1 1 A - 1 1 7 3 1 3 8 9 3 4 - 4 t 2
tt;i:u|>tera - - - - - - - - - - 1 - - - - - _ _ 1
lx:|)iiki|iLei°a: lltulwurm larvae 5 1 2 1 - 2 4 4 - 3 2 2 1 7 3 2 3 1 8

OUiurs 4 - - - - - - - - - - - 1 1 - - - 1 -

Dlpieia 101 28 56 132 11 19 98 74 46 88 86 94 53 96 38 A5 59 140 358
l^ut:ikj|)lera 6 — ~ 8

- 3 13 4 2 2 3 8 5 12 17 8 21 44 61

Tula I Arthrqxxla 138 37 60 198 12 58 397 247 103 120 137 148 90 184 137 401 247 A92 953

Lfl



table 4

Terrest ria 1 artluo|od knockdoui frau iuLiao fir,
TreaUiuut Block 2* «

liilUirst, New Urunswlck

6-24 June 1981

IWiSfKAY KfcTiTKAY 1 l'OSTS'KAY 11

JiuHi June June June June June June June June June June June June June June June June

6 7 8 9 10 13 14 15 16 17 18 19 20 21 22 23 24

Acarina

Araneida 6 2 1 2 1 8 7 I 3 4 1 8 1 - - 2 -

I'roiura - - - - - - - - - - 3 - - - - - -

Cblluubola - - - 1 1 2 - 2 - A 3 3 - 1 A - -

l£|j|tt.s»eroptei°a 1 - 1 1 - - - 2 - 1 I 1 - 1 - 4 2

I'lecuplera - - - 1 - - - - - - - - - - - - -

hi4>coptera - 2 - - - - - - - - - 1 - - - - -

'lhysanqttera - - - - - - 1 - - - - - - - - - -

ILaulpteia 1 - - - - - - 1 1 - - 1 1 - - 1 -

llutuptera - 1 - - - - 1 2 2 - " 5 3 5 5 - 1 5

Coleoptera: Staiiliyliiridte 17 5 2 7 - 34 19 20 37 29 59 80 121 122 43 45 82

aiier J 4 1 2 - 1 2 6 - - 1 10 3 I - 1 1

M.-copLcra - - - - - - - - - 1 1 - 1 - - 1 -

lepidoptera: Uudwonn larvue 3 2 1 2 - 39 45 35 12 3 10 45 23 6 3 8 4

Otliui-s - - - - - - - - - 1 1 - 2 - - - I

1)1 ptera 105 51 18 75 10 146 149 HI 83 48 83 150 138 100 49 63 71

llyiienoptera - 2 1 2 - 2 9 4 3 2 6 6 11 4 3 10 12

Total Aitliro|xxla 136 70 25 94 12 232 233 185 143 94 177 309 308 241 103 136 178

* trcaled 12 June AM and 18 June iM will) 70 g/lia MATAi:il. 180 F applied an an emulsion iu Miter.



liible 5

'terrestrial arthropod knockdown frun la Is;iiu fir,
Treatment Block 4*

Buthurtit, Miw Unsiswick

6-24 June 1981.

PKfcSPUAY P0STat<AY 1 K&TS'KAY II

June June June June June June June June June June June June June June June June June

6 7 8 9 10 13** 14 15 16 17 18 19 20 21 22 23 24

Acarina - 1 - - - 1 31 1 - 3 4 2 2 1 - - -

Araneida 1 2 - 3 1 8 4 2 1 1 3 4 1 2 1 A 1

Protura - - - - - - - - - - - - - - - - -

Co Hanbola - 1 - 2 - - 3 - - 4 22 1 2 1 1 - -

tyJieuuroptera - - - - - - - - - - - I I - - - -

Plecuptera 2 - - 1 - - - - - - - - - - - - -

Itiocoptera - 1 - - - - 2 - - - - - - - - - -

ILiul ptera - 1 - 1 - - - - - - - - - - - 1 -

lluuiiptera - I 1 - - - 5 5 1 1 4 3 4 5 1 6 3

Coleoptera; Sta|)liyllnldae 1 3 - 5 - 25 51 18 45 35 58 19 66 65 91 90 382

Otlter I 2 1 - - 1 1 3 1 3 2 2 1 I - 2 -

Micoptera - - - - - - - - - 1 - - - - - - -

lepidoptera: Uuduurui larvae - 2 - 3 - 16 25 13 15 4 6 23 20 8 1 6 -

Otlier 1 - - - - 1 2 - - - 3 - 2 1 1 - 1

Diptera 76 48 22 82 11 58 168 88 72 25 68 181 119 82 33 A7 77

liyinMiuptera 3 6 I 4 - 4 5 5 4 2 6 10 9 13 1 A 13

Total Artltrupoda 85 68 25 101 12 114 292 135 139 79 174 246 227 178 130 159 47b

* incited 12 .June IM and 18 June AM with 70 g/hu MATACIL 180 P applied In Insecticide Ulhient 585.
** 12 Ii collection after spray application (all other col lections of approximately 24 h duration).



Table (

'lerrestr ial arthrojiod knockdown from balsam fir
Treahuent Mode 6*

Uithunst, New Urutswlck
6-24 June 1981

PHI-SPRAY POSPSPKAY 1 POSTiMlAY I

June June June June June June June June June June June June June .June June June

6 7 8 9 10 14 15 16 17 18 19 20 21 22 23 24

Acarina

Araneida 4 I - A - 10 6 - 1 8 2 2 3 2 -

(olluuhola 1 2 4 2 - 7 - 8 48 1 2 A 2 - 1

Kpliuiuroptera - - - - - - - - - 1 - - - - -

Plecoptera - - - - - - - - - - - — —
3 —

l^>ocoptera - - - - - 1 - - - - - - - — —

'lliysanoptera - - - - - - - - - - 2 - - — —

ILinlptera - - 1 - - 1 1 - 1 1 7 1 - 1 —

lliii>pCera - 1 - 4 - 5 7 2 7 5 6 2 - 1 1

Coleoptera: Staphyl i uldae 2 8 2 2 - 61 24 44 27 48 31 26 11 23 29 380

Otlier 3 1 - 2 - 11 4 1 2 8 7 12 7 - 2 6

Tricluiptera - - - - - 1 - - 1 - 1 1 - - -

lepidotera: Unluonn larvae 3 2 - - - 141 60 46 15 17 61 35 22 3 7 2

Other - - 2 1 2 - 2 11 18 - 10 A 3 5 5

Diptera 109 59 85 152 9 313 212 161 76 119 230 234 122 A3 71 150

l^uiiiuiptera 8 1 2 3 - 34 6 3 4 3 20 7 1 4 5 8

Total Arthropoda 131 75 96 172 11 585 325 258 146 271 371 345 219 84 126 553

* treated 13 June AM and 18 June IM with 70g^ui MATACIL 1.8 D applied in Sunspray 6N oil.
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Hialanglda
Acarina

Araneida

Cbllonliola

Protura

Ul ptera
llaniptera

lk»a»ptera
Coleoptera: Staphylinidae

Otlier

hLtoptera
lepidoptera: Uudwonu larvae

CXlier

Diptera
llyiiuuoptera

Total Arlhro|toda

T^eTi^T IM and 19 June~AM with Atlox and witer. .

Table 8
Terrestrial arthropod knockdouif row halsam fir

TVeaUient Ulook 9*
llitlttirst. New Brunswick

6-25 June 1981

to
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