
r 

PLANTATION RESEARCH: XI. EXPERIMENTAL AERIAL APPLICATIONS OF 

METHOXYCHLOR AND CARBARYL FOR CONTROL OF WHITE PINE WEEVIL 

{Pissodes Strobi) IN ONTARIO, 1974 

by 

R.F. DeEoo and L.M. Campbell 

r 

r 

I 

r 

r 

r 

■ 

ADULT TOITE PINE 1VEEVIL 

[Photo - Great Lakes Forest Research Centre) 

Chemical Control Research Institute 

Canadian Forestry Service - Department of the Environment 

Ottawa, Ontario 

Report CC-X-87 

December, 1974 



TABLE OF CONTENTS 

Page 

ABSTRACT/RESUME 

INTRODUCTION 

MATERIALS AND METHCOS 2 

Treatment Areas 2 

Spray Formulations 2 

Spray Mixing and Application Equipment 3 

Project Staff 4 

Experimental Design 4 

Spray Applications 4 

Spray Deposit Analysis 5 

Treatment Assessment 5 

Spray Residues 6 

RESULTS AND DISCUSSICK 14 

Efficacy of Treatments 14 

Spray Deposit and Residues 16 

SUMMARY AND Q3NCL.USICWS 24 

r 

ACKNOTIEDGEMENTS 27 

LITERATURE CITED 28 



ABSTRACT 

m 

Experinental spray treatments of nethoxychlor (at 2-2.5 1b. 

A.I./acre) and carbaryl {1 lb. A.I./acre) v?ere applied by aircraft for 

control of white pine weevil infesting valuable plantations of eastern 

white pine at three locations in Ontario. Results of the treatments 

indicated that neither insecticide was effective in reducing adult 

weevil populations densities to acceptable levels. Average percent 

reduction in tree leader injury was only about 50% from those levels 

of attack during the previous year. The study indicated that the com 

bination of low residual toxicities and insufficient coverage of spray 

droplets, due to high evaporation and drift corrcron to application by 

fixed-wing aircraft, may be the major reason for the unsatisfactory results 

obtained during 1974. 

EESUMS 

Des pulverisations de irethoxychlor (2.25 lb. A.I./acre) et de 

carbaryle (1 lb. A.I./acre) furent appliques par vol aerien pour controler 

le charancon qui infeste le pin blanc dans trois endroits de 1'Ontario. 

Les resultats des traitements indiquent que les insecticides employes ne 

sent pas efficaces pour reduire la quantite de charancons a un niveau 

acceptable. Le pourcentage de la reduction des degats est seulement do 

50% par rapport a l'annee prnc£dente. L'etude demontre que la combinaison 

de faible toxicit£ et le nanque d'uniformity des qouttes due au decrr^ 

d'evaporation 61ev£e ainsi que la derivation souvent observee lors de 

pulverisation aerienne, seraient peut-etre les raisons majeures pour 

expliquer les resultats insatisfaisants obtenus en 1974. 

' 
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INTBPDUCTICM 

Field experiments have been conducted by the Chemical Control 

Research Institute (CCRI) in Ontario since 1971 for control of the white 

pine weevil, Pisscdes strobi (Peck). The research program has been 

sponsored jointly by the Canadian Forestry Service and the Ontario 

Ministry of Natural Fesources (OWR) to determine appropriate insecticide 
m 

treatments for the protection of valuable white pine (Pinus strcbus L.) 

plantations where annual destruction of leading vertical shoots {leaders) 

by the insect has readied up to 60%. 

The insecticide used primarily during both ground and aerial 

spray experimentation has been irEthoxychlor (l,l-trichloro-2,2,2-bis 

(p-irethoxyphenyl) ethane) at rates of 1 to 2.5 lb. Al/acre (DeBoo and 

Campbell 1971, 1972a, 1972b, 1974). Where coverage has been complete, as 

with hydraulic sprayer applications, methoxychlor treatments have 

provided 90-100% control of adult weevil populations and exoellent 

leader protection in threatened stands. Serial applications have been 

less successful, however, with prcfolems of adequate spray droplet 

distribution being the major obstacle in obtaining the target level of 

protection: 1% or less leader mortality after treatment. 

The research study during 1974 was designed primarily to 

investigate in greater detail those application dosages and spray 

volumes which ha3 provided the greatest levels of protection during 1972 

and 1973. Major objectives were to: 

(1) determine the efficacy of methoxychlor sprays applied 

by aircraft at 2 or 2.5 lb. AI in either 2 or 4 U.S. 

gal No. 2 fuel oil per acre; 
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(2) continue the study on efficiency of the Micrcnair 

AU2000 and AU3000 series spray atomizers for dis 

tribution of spray deoplets; 

(3) evaluate the efficacy of carbaryl (Sevin-4-0il , 

1-naphthyl methylcarbamate) for control of white 

pine weevil adults. 

MATERIALS ftMD METHODS 

Treatment Areas 

Eastern white pine plantations in three regions of Ontario were 

selected by OWR for methoxychlor spray treatments durinq ]974: at the 

Kirkwood Forest Management Unit (KFNU) near Thessalon, in Simcoe County 

between Barrie and Midland, and in the Ottawa Valley (Fig. 1,2,3 respect 

ively) . Experirrental applications of carbaryl were made to selected 

plantations at the latter two locations. Several of the plantations at 

KFMJ and in Rimcce County had been treated during previous years; those 

near Constance Bay and Ramsayville in the Ottawa Valley were aerially 

sprayed for the first tims in 1974. 

Plantation size ranged from 2 to 185 acres and tree heights 

ranged from 6 to 25 ft. A total of 1286 acres {18 plantations) were 

treated with nethoxychlor while 108 acres (2 plantations) \<ere treated 

with carbaryl. Untreated check areas comprised 7 plantation and natural 

old-field stands totalling 488 acres. 

Leader mortality caused by the white pine weevil during 1973 

averaged 12% for plantations at all locations (range 1-59%). 

Spray Formulations 

Quantities of irethoxychlor enulsifiable concentrate (2.4 Xb. 

A.I./Inp. gal) were obtained by CXWt from Green Cross Products and Niagara 

r 
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Project Staff 

Staff from district offices of OWJR and from CCPI made up 

the teams required for both field (spray block) and airstrip duties 

associated with the aerial applications of insecticide. In addition, 

airport support personnel fran Midair and Union Carbide Canada Limited, 

assisted in the applications in Sirrcoe County and staff from the Great 

Lakes Forest Pesearch Centre participated at KFMJ. The pilots of all 

four aircraft had extensive experience in both forestry and agricultural 

spray programs. The Ontario weevil control operations during 1974, 

therefore, were once again conducted by experienced and professional 

spray application teams. 

Experimental Design 

The three methoxychlor spray treatments were replicated as 

follows: 

(a) 2.0 lb. AI @ 4 gpa - 12 replications (Sincoe Co., Table II) 

(b) 2.5 1b. AI @ 4 gpa - 2 replications (Ottawa Valley, 

Table III) 

(c) 2.0 lb. M P 2 gpa - 4 replications (KFMU, Table IV) . 

The carbaryl treatment (1.0 lb. AI I? 1 gpa) was replicated 

geographically utilizing one plantation in Simcoe Co. (Table II) and 

another in the Ottawa Valley (Table III). A total of 7 representative 

unsprayed white pine stands were selected for tree-top appraisal to (1) 

compare damage levels for treated and untreated trees and (2) to obtain 

indices of weevil population density durinq both 1973 and 1974. 

Spray Applications 

Applications of insecticides were timed to coincide with the 

corrrrencement of adult weevil feeding activity: April 28 to May 4 in the 

r 
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Simcoc County plantations, April 28-30 in the Ottawa Valley, and on 

May 8 and 9 at the Kirkwood Forest Management Unit {Table I). All 

sprays were applied during periods of satisfactory weather, based on 

rreasurenent of wind, terrperature and relative humidity in each spray 

area {Table I) . 

Each aircraft was guided at 50 ft. intervals by flagmen as 

described by EeBoo and Campbell (1972b) except for the 3 plantations 

at KFMU (Kirkwood 3,5; Pose 5) where flags were not used. 

Spray Deposit Analysis 

Both Kmrrekote cards {65 x 100 rrm) and glass rricroscope slides 

(surface area of 75 cm) were distributed on aluminum stands along 

roadways and fireguards for collection of spray droplets (DeBco and 

Campbell 1974). The flying spot scanner of the National Aeronautical 

Establishrrent (Slack 1974) and the colorimetric technique used by 

Mr. W.W. Hopewell of CCRI v;ere utilized to obtain indices of droplet 

size and density and estimates of spray volumes reaching target trees. 

'Ihe Sprav Phvsics Section of CCRI provided information for the 

determination of droplet spread factors for the different spray mixtures 

used. 

Treatrrent Assessment 

Systematic observations along transects in each sprayed and 

unsprayed plantation for evidence of leader injury formed the basis for 

judgements of spray efficacy and for obtaining estimates of weevil 

population fluctuation from 1973 (prespray) to 1974 (postspray). The 

percent weevilinq of the leaders during each year was calculated and 

adjusted by Abbott's Formula (1925) to obtain change in leader injury 

between the years 1973 and 1974 (DeEoo and Campbell, 1974). 

r 



Spray Residues 

Leaders frcm trees sprayed with methoxychlor and with carbaryl 

were collected periodically for chemical analysis (Sundaram et al 1972, 

Sundaram 1973, 1974) in the determination of residual toxicity for 

control of adults of the white pine weevil. 



I t ' 

Treatment" 

Table I 

Meteorological Conditions during Aerial Spray Treatments for 

Control of White Pine Weevil in Ontario, 1974 

Plantation Meteorological Conditions 

Size WutcI "Ben^ R*H. 

(Acres) Spray Date (mph) 
Location 

(Twp Corrp No.) 

Msthoxychlor @ 2 1b. 

AI in 4 gal oil/acre 

Carbaryl @ 1 lb. 

AI in 1 gal oil/acre 

2.5 lb, 

AI in 4 gal oil/acre 

Carbaryl @ 1 lb. 

AI in 1 gal oil/acre 

M^thoxychlor @ 2 lb. 

AI in 2 gal oil/acre 

70 

135 

111 

144 

115-116 

147-148 

110-113 

74-75-76 

Midhurst Nursery 

143 

142 

140-141 

145-146 

Lots 15-19, 

Cole. 5 

8 

Lefroy 1 

Kirkwocd 5 

Jtose 5 

Kirkwocd 3 

A. Sijrcoe County Forest 

36 

82 

74 

12 

38 

60 

65 

185 

2 

23 

15 

93 

90 

120 

41 

18 

B. 

30 (am) 

May 3 (am) 

May 4 (am) 

Apr 30 (am) 

Apr 28 (pm) 

May 2 (am) 

May 3 (am) 

Apr 30 (am) 

May 4 (am) 

Apr 30 (am) 

Apr 28 (pm) 

May 2 (pm) 

May 3 (am) 

May 3 (am) 

Ottawa Valley 

Apr 28 Cam) 

Apr 28 (m) 

Apr 28 (pn) 

Apr 30 (am) 

0-2 

0-5 

0-5 

0-4 

2-7 

C. Kirkwocd Forest Management Unit 

May 9 (am) 0-4 

May 

116 

92 

160 

72 

May 

May 

May 

(am) 

(pm) 

9 (am) 

9 (am) 

N.A. 

calm 

0-2 

N.A. 

44 

54 

74 

69 

54 

34 

N.A, 

40 

N.A. 

N.A. 

90 

64 

60 

90 

70 

76 

55 

66 

60 

88 

71 

40 

64 

68 

67 

55 

82 

85 

80 

N.A. 

62 

N.A, 

N.A, 

1 - Ranked according to efficacy per Tables II, III, IV. 
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Bridge I and 

Kirkwood 

Figure 1. Location of spray blocks at the Kirkwood Forest M^nageient Unit, I'/iA 
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Figure 2. Location of spray blocks in Pimxe County, 1974. 
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Figure 3. Location of spray blocks in the Ottawa Valley, 1974 
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Figure 4. The Stearman aircraft equipped with Micronair AU2000 

atcmizers used for aerial applications in Simcce County, 1974. 

f 

r 

V 

Figure 5. Insecticide mixing and aircraft loading facility at the 
Barrie airstrip, 1974. 
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■ 

Figure 6. The AgCat fitted vri.th >*icronair 3000 spray atomizers used for 

methoxychlor sprays at the Kirkwocd Forest Management Unit, 1974, 

r 

■ 

■ 

Figure 7. The mixing-loading facility at the Little Rapids airstrip. 



" 
Figure 8. The Cessna AgTruck with Figure 9. The Cessna 185 with Micronair 

boom and nozzles used for AU3000 atomizers used for the carbaryl 

methoxychlor sprays in the treatment in the Ottawa Vallev, 1974. 

Ottawa Valley, 1974. 

r 

r 

Figure 10. The rrcbile mixing-loading equipment at the Carp Airport, 1974, 



I 
- 14 -

RESULTS AND DISCUSSICN 

Efficacy of Treatments 

ttie results of spray treatments to individual plantations (Tables 

II, III, IV), based on 1973 and 1974 leader condition, indicated that the 

incidence of weeviling was reduced by 80% or more at only 3 locations: 

CMtfR ccrrpartments 73 and 111 of the Siircoe County Forest and in that 

portion of LeFroy 1 at KFMU which was sprayed. Of the 18 plantations 

treated with nethoxychlor, the incidence of leader injury was reduced to 

5% or less at 11 locations. At two locations at KFMU (Itose 5, Kirkwood 3) 

sprays appeared to be totally ineffective. Overall, nethoxychlor sprays 

reduced leader injury by an average of 58% in Siircce County, by 46% in the 

Ottawa Valley, and by 20% at KFMU (Table V) . 

Applications of carbaryl reduced leader injury by 55% at the 

plantation treated in Sirrcoe Co. (Table II) and by 45% in the replication 

near Ottawa (Table III). 

Surveys in representative untreated check areas near the sprayed 

plantations indicated that population density {as expressed by leader 

condition) of the white pine weevil increased dramatically fran 1973 to 

1974. An increase in leader weeviling of 44% (from 18% in 1973 to 26% 

in 1974) was recorded in Sincce County, 50% in the Ottawa Valley check 

areas, and 40% in tfte check plantation at KFMJ {Table V) . The overall 

increase in weevil attack during the period 1973 to 1974, then, indicated 

that roughly 50% more weevil adults were active during the spray programs 

conducted this year. Accordingly, the true effectiveness of the nethox 

ychlor and carbaryl treatments may be masked somewhat as data on the 

increase of weeviling in the untreated plantations were not used in the 

calculations of leader injury reduction between years as shown in Tables r 

r 
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II - V. All calculations were based on the "before and after" effect of 

spray treatment for each individual plantation. Using the data acquired 

for Compartment 135, (Table II) of the Sijticoe County Forest as an example, 

and the standard formula, the Percent Reduction between Years -

% Weeviled in 1973 - £ Weeviled in 1974 x 100 

% Weeviled in 1973 

. n^4 x ioo 64% 

n 

Adjusting for the 44% in weeviled - leader incidence in Smcoe Co. would 

increase the efficacy figure to 82% as shown by the following calculation: 

Percent Reduction between Years » 

% Weeviled in 1973 - (0.56 x % Weeviled in 1974) x 100 

% Weeviled in 1973 

= 11 - (0.56 x 4) x 100 = 82% 

11 

The major objective of the spray study for control of white 

pine weevil (DeBoo and Campbell, 1974) was to reduce the occurence of leader 

injury to 1% or less of the total number of leaders available for attack. 

With this in mind then, figures for "reduction" or change in weeviling 

due to spray treatment of either 64% or 821 {using the data for Compart 

ment 135 as the example) must be considered of limited value in the 

appraisal of spray efficacy. Based on the fact that 4% of the trees 

sustained leader damage after treatment (Corp. 135, Table II), a level of 

attack exceeding the stated objective of the airspray experiirents, the 

results of this particular application must be considered unsatisfactory. 

Similarly, the results of most spray applications, when evaluated on the 

r 
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basis of leader injury in treated plantations were classified as not 

providing the required level of protection from weevil attack. 

Spray Deposit and Itesidue 

■Hie utilization of a variety of spray aircraft, emission equip 

ment, and emissicn rates (gpa) presented an opportunity to evaluate 

and coipare spray deposit patterns and droplet size spectra. Because 

of the extremely heavy deposits obtained at about 80% of the sampling 

stations, however, the HfiE Flying Spot Scanner was unable to accurately 

measure droplet diameters and densities. Accordingly, a meaningful 

appraisal of spray dispersion was not possible, and data presented in 

this report (Table VI) are based on the authors' interpretation and 

measurement of droplet stains on cards and glass microscope cards. 

Using volume median diameter (VMD = the droplet diameter at 

which half the volume is corposed of droplets larger than the stated 

diameter and half the volume is made up of droplets smaller than the 

stated diameter) as an index of droplet size, all sprays were considered 

to have been adequately distributed within the selected plantations. 

Deviations from designated swath patterns by the aircraft pilots due 

to poor visibility (or lack) of guidance flags, was most likely the 

reason for the few instances of poor spray deposition rather than the 

impact of marginal to poor weather conditions. 

The Stearman aircraft equipped with the Micronair AU2000 atomizers 

used in Simcoe County delivered an average of nearly 100 droplets per or;2 

with a VMD of approximately 150 microns. The high volums rate of the 

mathoxychlor treatment (4 gpa) was considered to be the major reason for 

the similarity in droplet dispersion between the Micronair-equipped 

Stearman and the boon and nozzle-equipped AgTruck used in the Ottawa Valley 

r 
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r 

(VMD - 170 urn; average nuirber of droplets / cm2 = 145) . Similarly, 

the results of irethoxychlor sprays at 2 gpa using the AgCat fitted with 

Micronair SUJ000 units delivered sprays slightly under expectation: VMD 

of approximately 140 urn at an average of 100 droplets /cm2. The high 

volume rates, then, for both Micronair systems were quite possibly outside 

the maximum efficiency range for which this equipment was designed. In 

effect, the results of droplet size and density measurements indicated 

that in both cases the cages were being flooded to produce deposit 

patterns similar to those obtained this year and in years past (DeBoo 

and Campbell 1972b) with boom and nozzle equipped aircraft. 

The efficiency of droplet breakup of the Micronair system was 

most evident in the lower volume applications of carbaryl at the Simcce 

County and Ottawa Valley plantations. Volume median diameters were 100 

and 90 ym, respectively. Although good deposit was obtained in Simcoe 

County (ca. 118 droplets / cm2) , poor deposit was obtained at the 

Ottawa Valley site {an average of only 24 droplets / cm2) . These results 

corroborate previous experiences {Hildahl and DeBoo 1973) where weather 

factors seriously limit the efficiency of certain spray systems such as 

the Micrcnair spinning cage. Conditions for spray deposition were only 

slightly different in the Simcce County plantation (wind 0-2 rrph, temp. 

44°F, FK 68%) to those experienced during the application in the Ottawa 

Valley (wind 2-7 mph, temp. 54°F, PH 85%), and it was possible that only 

the slight differential in wind speed was sufficient to prevent significant 

drift and evaporation loss of these smaller droplets. Only 13% of the 

emitted spray was collected at the Ottawa Valley plantation whereas 

52% of the spray reached the station sampling units at the Siircoe County 

site. In neither case, however, was spray efficacy in terms of tree 
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protection considered to be acceptable (Table V) . 

Aarial applications during 1974 generally were considered to be 

much superior to the similar spray experiments of 1973 (DeBoo and Canpbell 

1974). In msst cases weather conditions were superior and greater effort 

went into the calibration and guidance of the spray aircraft. The results 

of the treatments were roost disappointing, however, and the causal factors 

still evident as reascns for the inadequate levels of protection are 

(1) the inability to provide satisfactory coverage of insecticide on 

target through aerial application, and (2) the reduced chemical half-life 

of insecticides such as methoxychlor when applied by aircraft (Sundaram 

1975 a,b.). 



Table II 

Results of Aerial Applications of Methoxychlor and Carbaryl for Control of 

White Pine Vfeevil in Simcoe County, 1974 

Leader Injury by White Pine Weevil 

1973 

No, Examined I" 
1974 

No. Vfeeviled/No, Examined 

Percent Reduction 

in Leader Injury-

(Between Years) 

254 

98 

20 

70 

29 

231 

234 

470 

120 

29 

57 

71 

336 

121 

292 

111 

17 

1550 22 

38 

23 

4 

32 

11 

95 

93 

259 

89 

21 

40 

54 

149 

128 

427 

190 

56 

1551 10 

87 

83 

75 

67 

67 

64 

60 

50 

39 

33 

33 

29 

55 

1 Ranked according to efficacy; 2 - Corrected by Abbott]s Formula (1925) ; (+) indicates increase in leaSer injury 



Table III 

Results of Aerial Applications of Methoxychlor and Carbaryl for Ccntrol of 
White Pine Weevil in the Ottawa Valley, 1974 

1 - Ranked according to efficacy. 

2 - Corrected by Abbott's Formula (1925)? (+) indicated increase in leader injury 

3 - Near Constance Bay, Figure 2. 
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Table IV 

Results of Aerial Applications of l^ethoxychlor for Control of 

White Pine Weevil at the Kirkwood Forest Management Unit, B74 

Treatment 

Leader Injury by White Pine Vfeevil 

C*WR No. 1973 1974 
Carp. No. Acres No. Weeviled/Mo. Examined I" No. Weeviled/No. Examined 

Percent 

Reduction in 

Leader Injury 

(Between Years) 

Mathoxychlor 

2 Ih. AT in 2 

gal oil/acre 

Lefroy 1 

Kirfcwood 5 

Rose 5 

Kirkwccd 3 

116 

92 

160 

72 

Untreated 

check 

Lefroy £wp 230 

125 / 

117 / 

94 / 

127 / 

209 / 

1019 

1072 

1590 

1097 

2100 

12 

11 

b 

12 

10 

50 / 

66 / 

123 / 

225 / 

340 / 

2165 

1000 

1630 

1280 

2413 

2 

7 

3 

18 

14 

S3 

36 

0 

0 

(+J40 

1 - Ranked according to efficacy 

2 - Corrected by Abbott's Formula (1925); {+) indicates increase in leader injury 



Table V 

Surrniary of Results of Serial Applications of Insecticides for 

Control of White Pine Weevil in Ontario, 1974 

Treatment 

2.0 lb. AI in 

4 gal oil/acre 

Carbaryl @ 1 ]b. AI 

in 1 gal oil/acre 

Untreated checks 

Msthoxychlor @ 2.5 lh, 

AI in 4 gal oil/acre 

Carbaryl @ 1 lb* AI 

in 1 gal oil/acre 

Untreated checks 

Msthoxydilor @ 2.0 lb, 

AI in 2 gal oil/acre 

Untreated checks 

Area 

Treated 

(Acres) 

685 

90 

75 

161 

18 

163 

440 

230 

No. 

1973 (Prespray) 

Leader Injury by White Pine frfeevil 

1974 (Postspray) 

No. 1\^eeviled/>Jo. Examined 

1683 

A. Sincoe County Forest 

/ 13526 12 

336 / 1550 22 

541 / 3057 18 

B. Ottawa Valley 

827 / 6524 13 

405 / 1303 

87 / 5123 

31 

759 / 14514 

149 / 1551 

801 / 3110 

396 / 5839 

181 / 1086 

133 / 4753 

C. Kirkwood Forest Management Unit 

463 / 4778 10 464 / 

209 / 2100 10 340 / 

6075 

2413 

10 

26 

7 

17 

3 

8 

14 

Percent Reduction 

in Leader Injury 

( Years) 1 

1 - Corrected by Abbott's Formula (1925) ? (+) indicates increase in leader injury 

58 

55 

C+) 44 

46 

45 

(+)50 

20 

i 

ro 



Table VI 

Sumrary of Results of Spray Droplet Analysis: Experiirental Aerial Applications of 
tfethoxychlor and Carbaryl for Control of Vhite Pine Weevil in Ontario, 1974 

Treatment Volume Median 

Diameter 

Droplet 

"No"77 
Deposit 3 

cm 

Avg. Fange 

% of Vol. entLtted 

Collected en slide; 

Avg. Vol collected 

(os/acre) 

Msthoxychlor @ 2.0 Ub. 

AI in 4 gal oil/acre 

Carbaryl @ 1.0 Ib, AI 

in 1 gal oil/acre 

Mettioxychlor @ 2.5 lb, 

AI in 4 gal oil/acre 

Carbaryl @ 1 Ih. AI 

in 1 gal oil/acre 

Methoxychlor @ 2.0 ]h, 

AI in 2 gal oil/acre 

150 

100 

170 

90 

140 

A. Siitcoe County Forest 

98 22-238 

118 40-180 

25 

52 

B. Ottawa Valley 

145 80->200 

24 1-86 

29 

13 

C. KirJavood Forest ^tenagerrent Unit 

100 0->150 38 

126 

67 

147 

17 

i 

1 - Emitted rates of application 

2 - Approximate and subject to considerable error 

3 - Approximate 
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AND CCNCLUSICNS 

Aerial applications of rrethoxychlor and carbaryl in Ontario 

during 1974 did not provide satisfactory levels of leader protection to 

high-value plantations of eastern white pine. In general, reductions in 

leader attack after application of either insecticide amounted to about 

50% of that level of attack estimated for 1973. The incidenoa of 

leader mortality after spray treatment was 4% or more in nost instances, 

a level considerably above the target of 1% (or less) established as 

the "acceptable" amount of annual leader loss for purposes of this study 

(e.g. 10-15 trees/acre). Airsprays were least effective where weevil 

attack was very high (e.g. at the Midhurst Nursery where nearly 60% of 

the trees were attacked in 1973 (Table II)) . 

The reduction and/or elimination of weevil injury through 

aerial application of insecticides is difficult as evidenced by the 

results of the studies conducted during the period 1972-1974. The 

experiments have shown, however, that a variety of factors, alone or in 

combination, may be considered an causal to the results obtained: 

(1) Unsatisfactory levels of protection iray be related 

to inadequate coverage of spray droplets to the 

leaders of white pine trees and to other locations 

where weevil adults rest in plantations. Even in 

plantations which received 200 or more small 

droplets per crn^, deposition of the spray occurs 

mostly on one side of the vertical leader, while 

branches, weeds, etc., may intercept and prevent 

a large percentage of droplets from reaching 

r 
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protected areas vjhere weevils are resting (e.g. 

ground litter beneath trees). Accordingly, aerial 

applications at 2-4 gpa may only provide 

satisfactory protection cm occasion whereas 

— 

applications of similar dosages of insecticides 

by groundspray equipment in both experimental and 

operational programs have nearly always provided 

the desired results. 

(2) Ihe utilization of only environmentally acceptable 

insecticides such as methoxychlor for forest insect 

control through aerial application, has seriously 

limited the selection range for the plantation 

manager. Niaam (1972) has shown that rrethoxychlor 

has only about one-tenth the potency of lindane, 

an insecticide having longer residual toxicity but 

currently in disfavor for forest use. Also, 

Sundaram et al (1972) and Sundaram (1973, 1974 

1975a,b) have shown that the chemical half-life of 

insecticides used in this study (methoxychlor, 

carbaryl, Gardona^) may be significantly reduced 

when applied as fine-droplet dispersions by air-

craft. Accordingly, the relatively low-potency of 

.-. the spray treatirents evaluated and the problems 

associated with timing of sprays plus the need to 

meet environmental standards of acceptance, add to 

the problems related to aerial application techniques. 

r 
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—• 

(3) The cumulative results obtained with aerial applications 

of methoxychlor and other insecticides indicate that 

spray formulations evaluated to date may be unsuitable 

for deposition requiremants in white pine weevil air-

spray programs. Very significant losses in volume 

have been recorded for the variety of aircraft spray 

systems used, roost notably with water emulsion sprays 

and with the fine droplet spectra produced by the 

Micrcmair spinning cage atomizers. Experiences with 

early morning and evening aerial sprays during the past 

three years have shown that very limted time exists 

when conditions of wind speed, temperature and humidity 

are ideal during the period of initial weevil activity 

in April and May. Sprays, under ideal conditions of 

application, possibly could be improved through the 

addition of appropriate adjuvants (anti-evaporants, 

residual-life extenders, etc.) and/or through basic 

changes in formulation. To date, the study has shown 

that oil-base sprays are superior to aqueous solutions, 

■ 

but that a wide range of results may be expected under 

the best of circumstances. 

r 
The study conducted during 1974, plus the experiences acquired 

during previous years, support the conclusion that experimentation should 

be continued in 1975. Major objectives will be (1) to evaluate improved 

formulations of methoxychlor as recommended by colleagues in industry 

and research, and (2) to review the role of aerial spray applications 

in white pine plantation management programs based on the results of the 

experimentation during the period 1971-1975. 
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1. In any field of scientific endeavour, anything 

that can go wrong will go wrong. 

2. Left to themselves, things always go from 

bad to worse, 

3. If there is any possibility of several things 
going wrong, the one that will go 

wrong is the one that will do the most 
damage. 

4. Nature always sides with the hidden flaw. 

5. Mother Nature is a bitch. 

6. If everything seems to be going well, 

you have obviously overlooked something. 
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