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Introduction 

Red pine, Pinus resinosa Ait., in reforestation 

areas of southwestern Quebec have been damaged by the red 

headed pine sawfly, Neodiprion lecontcl (Fitch) during recent 

years (Hartineau and Ouellette 1969). The Quebec Department 

of Lands and Forests has carried out chemical control programs 

for a number of years (Martineau & Desaulniers 1970). DDT was 

primarily used in these operations as this was Che most effec 

tive and economical insecticide against this species (Benjamin 

1955, Anonymous 1957, Kirby 1961, MacAloney and Wilson 

1964, Wilson and Reeks 1967, Martineau and Desaulniers 1970). 

The Interdepartmental Committee on Forest Spraying Operations in 

1969 recommended that DDT should not be used and insecticides 

which are safer to the forest ecosystem should be tested for 

control of this species along with a nuclear polyhedrosis virus 

(Martineau and Lavallee 1970). This report describes the com 

parative contact toxicity study of 21 new insecticidal compounds 

against fourth-instar larvae of red-headed pine sawfly, carried 

out under laboratory conditions during 1970. 

Methods and Materials 

The details of the methods and materials are described 

in earlier reports (Nigam 1970a and b). The insecticides and their 

formulations used in this study are presented in Table 25, with 

their chemical names, sources and common names. The original 

designation for the insecticide used by the supplier is referred 

in the report for simplicity. The spraying of insecticide was 
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carried out as described in previous reports (Nigam 1968a, 1969a 

and 1970a). The technique for maintaining fourth-instar larvae 

culture of red-headed pine sawfly was the same as described in 1970 

(1970a). The plan of each experiment is described individually. The 

post-treatment observations were carried out at 24, 48 and 72 hour 

intervals (Tables 1-21). The mortality data was analyzed by probit 

analysis using a Univac 1108 computer and program S103 prepared by 

Canada Department of Agriculture. The relative potencies and toxicity 

indices of the insecticides were calculated using fenitrothion as the 

standard insecticide. 

Experiments and Results 

Twenty-one experiments were carried out using carbofuran, 

Matacil, Cidial, Bay 77488, fenitrothion, methomyl, Baygon, S4O84, 

Dursban, Surecide, Dupont 1642, Hopcide, Ciba 17974, F-6957, Dylox, 

Fitios, Pyrocide, Imidan, DDT, allethrin, and Pyrix 20 (Expts. 1-21). 

The concentration of insecticides and their rates of application are 

presented in the plan of each experiment. The mortality data are 

presented in Tables 1-21 and were subjected to probit analysis. The 

summary of probit analysis for each period of observation is tabu 

lated at the end of each experiment giving Lnc0 and LDqc values with 

their fiducial limits and slopes (Expts. 1-21). The probit regres 

sion lines for 24, 48 and 72 hours of each insecticide are presented 

in Figs. 1-21 and comparative probit regression lines of different 

insecticides for each period of observation are presented in Figs. 

22-27. The insecticides and the experiments are arranged in descending 

order of toxicity on the basis of LD,.. values. The comparative contact 
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toxlcity study of different insecticides at 24, 48 and 72 hours is 

presented in Tables 22, 23 and 24 along with their relative potency 

and toxicity index taking LD5Q and LDg5 values of fenitrothion as 

one. 

There was a slight increase in mortality from 24 to 

72 hours observation but the data for different periods of observa 

tion were not significantly different because the 95£ fiducial limits 

in the most cases overlapped (Tables 22, 23 and 24). The fiducial 

limits of Baygon, Ciba 17974 and Pyrocide were not computed at the 

three periods of observations due to heterogenous mortality response 

(Expts. 7, 13, 17). The fiducial limits of Dupont 1642 at 24 and 

48 hours were not computed (Expt. 11) , while allethrin at 48 hours 

had no fiducial limits (Expt. 20). Bay 77488, Fitios and Imidan 

had no fiducial limits at 72 hours observation period (Expts. 4, 16 

and 18). 

Carbofuran was the most effective insecticide at the LD 

level, while at the LDg(- level Matacil gave the highest toxicity. 

Cidial was in third place. The fiducial limits of these three in 

secticides overlap at 72 hours i.e. their LD and LD-^ values were 

not significantly different and the toxicity of these insecticides 

was the same to this species. Fenitrothion was used as the standard 

insecticide because it is now being used in field operations against 

a number of insects (Nigam 1971). It was 1.5 to 2 times less toxic 

than carbofuran and Matacil, but it was 50 times more toxic than DDT 

at the 72 hours observation (Table 24). It appears from this data 

that fenitrothion can be used effectively against this species in the 
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field. Allethrin and Pyrix 20 which are very safe insecticides 

to the forest ecosystem were the least effective against this 

species. 

Summary 

Twenty-one insecticides were tested against red 

headed pine sawfly during 1970. Carbofuran and Matacil were 

very effective insecticides and allethrin and Pyrix 20 were the 

least effective. Fenitrothlon showed 50 times more toxicity 

than DDT and can be used effectively against this species under 

field conditions. 
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EXPERIMENT NO. I 

Object: To determine the contact toxicity of Carbofuran against fourth 

instar Red-Headed Pine Sawfly. 

Plan of Experiment: 

Treatment: Seven (six rates of application - 0.1, 0.2, 0.4, 

0.6, 0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.05% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten. 

Exptal Code: RPS 9-70 Computer Code: RPS-N12-(79-81) 

Table No. 1 

Findings: The summary of probit analysis is as follows 

LD 50 LD 95. 

Period m FL cm FL 
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EXPERIMENT MO. 2 

Object: To determine the contact toxlcity of tlatacil against fourth 

instar Red-Headed Pine Sqwfly larvae. 

Plan of Experiment: 

Treatment: Seven (six rates of application - 0.1, 0.2, 0.4, 

0.6, 0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.025% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: xwo hundred and ten. 

Exptal Code: RPS 11-70 Computer Code: RPS-MAT-(85-87) 

Table No.2 

Findings: The summary of probit analysis is as follows: 

Remarks: The regression lines are given in fig. 2. 



■> Ld-* LINES OF KATACIL AGAINST FOURTH IHSTAE KSODIPRIOH LEGOHTEIfflTC^ (RED-H5ADED PIKE SAWFLY) 
- L> F 2^, ^8 AND 72 HOTOS AFTER TREATMENT 

3k==£= 

_ 

sp^ 

&T 
11 ̂HliHr' 

S^FF: 

__; i.u::: ..." ̂ -.-r -I ----I \ 

a 
^^^^li^^^M^^^^!^^ 

—T—~^4~T~ 

99. 

97.7 

L,u 

.,TyrL.--!_'Jj::: ' " 

Mil 

"T""^"^'^" 

50.0 

;^-Tvj-i:;;:[^:.i:;::::::j";;";-" 

iE-";!.:::^, " ■ 

12 "" - " " ' ; 

m 

a 

a 
o 

1 

n 

2.3 

0,2 

.::;.-■ 

:-:-l-'-:j:---

1.0 0,0 

LOG DOSAGE (x) 

1.0 2.0 

HIGAH - 70 

O 

I 



- 11 -

EXPERIMENT NO. 3 

Object: To determine the contact toxicity of Cidlal against fourth 

instar Red-Headed Pine Sawfly larvae. 

Plan of Experiment: 

Treatment: Seven- (six rates of application - 0.1, 0.2, 0.4, 

0.6, 0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.05% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized; Two hundred and ten. 

Exptal Code: RPS 7-70 Computer Code: RPS-CDL-(76-78) 

Table No. 3 

Findings: The summary of probit analysis is as follows: 

Period 

24 hours 

48 hours 

72 hours 

3.81 

3.25 

3.43 

LD 50, 

ug/cm' 

LD 95. 

FL 

.10-01 

.85-02 

.89-02 

.85-02-

.12-91 

.66-02-

.10-01 

.53-02-

.12-01 

Remarks: The regression lines are given in fig. 3. 

cm 

.28-01 

.27-01 

.27-01 

FL 

.23-01-

.39-01 

.21-01-

.39-01 

.21-01-

.41-01 
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EXPERIMENT NO. 4 

ObJKCti: To determine the contact toxicity ofBayer 77488 against fourth 
instar Red-Headed Pine Sawfly larvae. 

Plan of Experiment: 

Treatment: Seven (slx rates of appiication _ 0.l,0.2, 0.4, 0.6, 

0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.05% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal Code: RPS 4 "70 Computer Code: RPS-B78-(7O-72) 

Table No. h 

Findings: The summary of probit analysis is as follows: 
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EXPERIMENT NO. 5 

ct: To determine the contact toxicity of Fenitrothion against fourth 

instar Red-Headed Pine Sawfly larvae. 

Plan of Experiment: 

Treatment: Seven tsix rates of application - 0.1, 0.2, 0.4, 0.6, 

0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.10% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten, 

Exptal Code: RPS 10-70 Computer Code: ItfS-SUM-(82-84) 

Table No. 5 

Findings: The summary of probit analysis is as follows: 

Period 

24 hours 

48 hours 

72 hours 

4.75 

4.59 

4.69 

LD 50r 

ug/cn/ FL 

.16-01 

.16-01 

.15-01 

.13-01-

.19-01 

.12-01-

.19-01 

.12-01-

.18-01 

Remarks: The regression lines are given in fig. 5. 

LD 95. 

Jig/ cm FL 

.36-01 .29-01-.52-01 

.28-01-

.54-01 

.34-01 .27-01-.50-01 
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EXPERIMENT HO. (, _ 

Objtict: To determine the contact toxicity of Methomyl against fourth 

instar Red-Headed Pine Sawfly larvae. 

Plan of Experiment: 

Treatment: Seven (six rates of application - 0.1, 0.2, 0.4, 0.6, 

0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.10% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal. Code: RPS 13-70 Computer Code: RPS-MML-(88-90) 

Table No.6, 

Findings: The summary of probit analysis is as follows: 

Remarks: The regression lines are given in fig. 6. 
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EXPERIMENT HO. 7 

Object: To determine the contact toxicity of Baygon against fourth 

instar Hed-Headed Pine Sawfly larvae. 

Plan of Experiment: 

Treatment: Seven (six rates of application - 0.1, 0.2, 0.4, 

0.6, 0,8, 1.0 gpa and control) 

Concentration oE insecticide: 0.05% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: two hundred and ten 

Exptal Code: RPS 16-70 Computer Code: RPS-BAY-(94-96) 

Table No. 7 

Findings: The summary of probit analysis is as follows: 

Period 

24 hours 

48 hours 

72 hours 

3.36 

3.54 

3.76 

LD 50r 

ug/cm'1 

LD 95, 

.20-01 

.19-01 

.18-01 

FL 

Remarks: The regression lines are given in fig. 7. 

.61-01 

.56-01 

.48-01 

FL 
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EXPERIMENT NO. 8 

Object: To determine the contact toxicity of S4084 against fourth 
instar Red-Headed Pine Saufly larvae. 

Plan oC Experiment: 

Treatment: Seven (six rates of application - 0.1, 0.2, 0,4, 0.6, 

0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.10% 

Replications: Three 

Ro. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten. 

Exptal. Code: RPS 5-70 Computer Code: RPS-S44-(73-75) 

Table No. 8 

Findings: The summary of probit analysis is as follows: 

Period 

LD 50, 

ug/cm' 

LD 95, 

FL 

24 hours 

48 hours 

72 hours 

4.31 

4.22 

4.24 

.24-01 

.22-01 

.21-01 

.78-02-

.42-01 

.11-01-

.35-01 

.17-01-

.25-01 

.58-01 

.55-01 

.51-01 

! .36-01-.81 

,35-01-.27 

.41-01-.72-01 

Remarks: The regression lines are given in fig. 8. 
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EXPERIMENT NO-„?____ 

Object: To determine the contact toxlclty of Dursban against fourth 

— instar Red-Headed Pine Sawfly larvae. 

plan oE Experiment: 

Treatment: Seven (six rates of application - 0.1, 0.2, 0.4, 0.6, 

0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.10% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten. 

Exptal Code: RPS 17-70 Computer Code: RPS-DUR-(97-99) 

Table No. 9 

Findings: The summary of probit analysis is as follows: 

Period 

24 hours 

48 hours 

72 hours 

5.84 

5.57 

5.37 

LD 50, 

ug/cm' FL 

.30-01 

.26-01 

.26-01 

.26-01-

.34-01 

.19-01-

.37-01 

.17-01-

.37-01 

Remarks: The regression lines are given in fig. 9. 
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Object; To determine the contact toxicity of Surecide against fourth 

instar Red-Headed Pine Sawfly larvae. 

Plan of Experiment: 

Treatment: Seven (six rates of application - 0,1, 0.2, 0.4, 

0.6, 0.8, 1.0 gpa and control) 

Concentration of insecticide: 0,15% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal Code: RPS 32-70 Computer Code: EPS-SUR-C130-132) 

Table No. 10 

Findings: The summary of probit analysis is as follows: 

Period 

LD 50, 

ug/cm FL 

LD 95, 

ug/cm' FL 

Remarks: The regression lines are given in fig. 10. 
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EXPERIMENT NO. 11 

Object: To determine the contact toxicity of Dupont 1642 against fourth 
instar Red-Headed Pine Sawfly larvae. 

Plan of Experiment: 

Treatment: Seven (six rates of application - 0.1, 0.2, 0.4, 0.6, 

0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.15% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal Code: RPS 21-70 Computer Code: EPS - D12-(106-10B) 

Table No. II 

Findings: The summary of probit analysis is as follows: 

Remarks: The regression lines are given in fig. 11. 
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EXPERIMENT HO.12 

Object: To determine the contact toxicity of Ilopcide against fourth 

instar Red-Headed Pine Sawfly larvae. 

Plan of Experiment: 

Treatment: Seven (six rates of application - 0.1, 0.2, 0.4, 

0.6, 0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.10% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal Code: RPS 23-70 Computer Code: RPS-HOP-(112-114) 

Table No. 12 

Findings: The summary of prouit analysis is as follows: 

Period 

LD 50. 

ug/cm FL 

LD 95, 

ug/cmJ 

Remarks: The regression lines are given in fig. 12. 

FL 
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EXPERIMENT HO. 13 

Objact: To determine the contact toxicity of Clba 17974 against fourth 

instar Red-Headed Pine Sawfly larvae. 

Plan oE Experiment: 

Treatment: Seven (six rates of application - 0.1, 0.2 0.4 0.6 

0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.10% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal Code: RPS 28-70 Computer Code: RPS-C14-(118-120) 

Table No. 13 

Findings: The summary of probit analysis is as follows: 

Period 

24 hours 

48 hours 

72 hours 

4.50 

2.76 

3.81 

LD 50, 

ug/cm' FL 

.88-01 

.70-01 

.58-01 

Remarks: The regression lines are given in fig. 13. 

LD 95 

up/cm 

.20 

.27 

.16 



o 

I-H 
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EXPERIMENT HO. 14 

Object: To determine the contact toxicity of F-6957 against fourth 
instar Red-Headed Pine Sawfly larvae. 

Plan oC Experiment:: 

Treatment: Seven (six rates of application - o.l, 0.2, 0.4, 
0.6, 0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.05% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal Code: RPS 26-70 Computer Code: RPS-F67-(115-117) 

Table Ho. 14 

Findings: The summary of probit analysis is as follows: 

LD 50, 

Period 

LD 95, 

24 hours 

48 hours 

72 hours 

cm FL 

1.63 

2.09 

2.70 

.10 

.66-01 

.49-01 

.63-01-

.51 

.48-01-

.13 

.40-01-

.68-01 

Remarks: The regression lines are given in fig, 14. 
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FIG. 14. Ld-p LINES OF T= AGAINST FOUfiTH INSTAR rfEQDIPRION LECONTEI(FITCH) (HSU-HEADED PINE SAtfFLY) 
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EXPERIMENT HO. 15 _ 

Object: to determine the contact toxicity of Dylox against fourth 

instar Red-Headed Pine Sawfly larvae. 

Plan of Experiment: 

Treatment: Seven (six rates of application - 0.1, 0.2, 0.4, 0.6, 

0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.20% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten. 

Exptal. Code: RPS 15-70 Computer Code: R?S-DLX-(91-93) 

Table No. 15 

Findings: The summary of probit analysis is as follows: 

Remarks: 
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EXPERIMENT HO. 16 

obj ̂ L• To determine the contact toxicity of Fitios against fourth 

instar Red-Headed Pine Sawfly larvae. 

Plan of Experiment:: 

Treatment: Seven (six rates of application - 0.1, 0.2, 0.4, 
0.6, 0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.502 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten. 

Exptal. Code: RPS 22-70 Computer Code: RPS-FIT-(109-lll) 

Table No. 16 

Findings: The summary of probit analysis is as follows: 

LD 50 LD 95. 

Remarks: The regression lines are given in fig. 16. 
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EXPERIMENT NO. 17 _ 

Object; To determine the contact toxicity of Pyrocide against fourth 

lnstar Red-Headed Pine Sawfly larvae. 

Plan of Experiment: 

Treatment: Seven (six rates of application - 0.1, 0,2, 0.4, 0.6, 

0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.10% 

Replications: Three 

Ho. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal Code: RPS 29-70 Computer Code: RPS-PYR-(121-123) 

Table No. 17 

Findings: The summary of probit analysis is as follows: 

Remarks 

LD 50 LD 95. 
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EXPERIMENT NO. IB 

Object: To determine the contact toxicity of Imidan against fourth 

Instar Red-Headed Pine Sawfly larvae. 

Flan of Experiment: 

Treatment: Seven (six rates of application - 0.1, 0.2, 0.4, 0.6, 

0.8, 1.0 gpa and control) 

Concentration of insecticide: 0.50% 

Replications: Three 

Ho. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal Code: RPS 19-70 Computer Code: RPS-IMI-(103-105) 

Table No. 18 

Findings: The summary of probit analysis is as follows: 

LD 50 

Remarks: The regression lines are given in fig. 18. 

LD 95. 



FIG 
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EXPERIMENT NO. 19 

Object: To determine the contact toxicity of DDT against fourth instar 

Red-Headed Pine Sawfly larvae. 

Plan of Experiment: 

Treatment: Seven (six rates of application - 0.1, 0.2, 0.4, 0.6, 

0.8, 1.0 gpa and control) 

Concentration of insecticide: 5.00% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal Code: RPS 18-70 Computer Code: RPS-DDT (100-102) 

Table No. 19 

Findings: The summary of probit analysis is as follows: 

Period 

LD 50, 

ug/cm FL 

Remarks: The regression lines are given in fig. 19. 

LD 95. 

cm FL 
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BXPffRIMEMT »p\?f) 

To determine the contact ,,,,. 
Ins tar Red-Headed Pine Sawfly AUethrin "•«*»« fourth 

Treatment: «-« te » f 

°-8, 1.0 gpa and control) 

Concentration of insecticide: 2.50% 

Replications: Three 

«o- of iarvae per 

' '2' °'4' 0.6, 

Exptal Code: RPS 30-70 

TableNo. 20 
Computer Code: RPS-ALW124-126) 

Mortality Counts After 
r 

Flndinss: 

LD 50 

ug/cm2 LI) 95 

ug/cm2 
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EXPERIMENT NO. 21 _ 

Object: To determine the contact toxicity of pyrix 20 against fourth 

instar Red-Headed Fine Sawfly larvae. 

Plan of Experiment: 

Treatment: Seven (six rates of application - 0.1, 0.2, 0.4, 0.6, 

0.8, 1.0 gpa and control) 

Concentration of insecticide: 3,0% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal Code: RFS 31-70 Computer Code: RPS-PRX-(127-129) 

Table No.21 

Findings: The summary of probit analysis is as follows: 

Period 

LD 50 LD 95, 

FL 

Remarks: The regression lines are given in fig. 21. 

FL 
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FIG. 21. Ld-p LINES OF PIBIE 50 AGAINST FOTISTH INSTAJ? NEODIPRION LECONTEICFITCH) (HED-HEADED PINE SAWFLY) 
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Table 22: Toxicity of Insecticides to Fourth Instar Neodiprion lecontei (Pitch) 
at 2lt Hours after Treatment 

Insecticide 

LD 50 Fiducial 

u&^cm Liraita 

Relative Toxicity LD 95 Fiducial He] ative 

Potency Index ug/cm Limits Po tency 
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FIG. 22. COMPARATIVE Ld-p LIKES OF 7 CARBAMATE AND 4 FTKETHRIN INSECTICIDES AGAINST FOOKTH INSlAS 
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Table 24: Toxicity of Insecticides to Fourth Inatar Keodiprion lecontei 
at 72 Hours after Treatment 
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Table 25: List of insecticides and sources 

Insecticide Type Chemical Name Source 

D-Trans-Allethrin Synethetic 

902 E.C. ester 

Bayer 77488 

(Phoxim) 

7 3% tech 

Baygon 

(Propoxur) 

13.9% E.C. 

CIBA 17974 

40% E.C. 

Cidial 

50% E.C. 

DDT 

99% 

DuPont 

99% tech. 

Dursban 

48% E.C. 

Dylox 

(Trichlorfon) 

39% E.C. 

F-6957 

(Stabilized 

pyrethrins) 

2.4% Sol. 

FitlosR B/77 
20% E.C. 

n 

Hopcide 

20% E.C. 

Imidan 

22.4% E.C. 

,-E 
Hatacil 

(Aminocarb) 

34% Sol. 

Organo-

phosphorus 

Carbamate 

systemic 

Carbamate 

Organo-

phosphorus 

Chorinated 

hydrocarbon 

Carbamate 

Organo-

phosphorus 

Organo-

phosphorus 

Botanical 

Organo-

phosphorus 

systemic 

Carbamate 

Organo-

phosphorus 

Carbamate 

contact 

2-allyl-4-hydroxy-3 methyl-2-

cyclopcnten-1-one ester of 2,2-

dimethyl-3-(2-methylpropenyl)-

cyclopropanecarboxylic acid 

phenylglyoxylonitrile oxime 

0,0-diethyl phosporothioate 

o~isopropoxphenyl methyl-

carbamate 

ethyl mercaptophenylacetate 

O,O-dimethyl phosphorodithioate 

l,l,l-trichloro-2,2-bis(p-

chlorophenyl) ethane 

S-methyl N-(carbamoyloxy) 

thioacetimidate 

0,0-diethyl 0-(3,5,6-trichloro-

2-pyridyl) phosphorothioate 

dimethyl (2,2,2-trichloro-l-

hydroxyethyl) phosphonate 

Plant extract 

HcLaughlin, 

Gormley King Co. 

Chemagro 

Chemagro 

Ciba-Geigy 

Ciba-Giegy 

Math. Col. 

& Bell 

DuPont 

Dow 

Chemagro 

McLaughlin, 

Gormley King Co. 

S- C(ethylcarbamoyl) methyl] 0 Bombrini 
0,(-dimethyl phosphorodithioate 

o-chlorophenyl methylcarbamate Kumiai 

0,0-dimethyl S-phthalirnido-

methyl phosphorodithioate 

4-dimethylamlno-m-tolyl 

me thy1c a rbama te 

Stauffer 

Chemagro 
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Insecticide Type Chemical Name Source 

Methomyl 

99% tech. 

NIA 10242 

(Carbofuran) 

(Furadan ) 

98% tech. 

Pyrix 20 

20% E.C. 

Pyrocide 175 

20% E.C. 

S4084 

(Cyanox) 

40% E.C. 

Sumithion 

(Fenitrothion) 

50% E.C. 

Surecide 

25% E.C. 

R 

Carbamate 

(Technical) 

Carbamate 

systemic 

Pyrethrin 

extract 

Pyrethrin 

extract 

Organo-

phosphorus 

Organo-

phosphorus 

Organo-

phosphorus 

methyl-N- ^(methylcarbamoyl) 

oxy] thioacetiraidate 

2,3 dihydro-2,2-dimethyl-7-
benzofuranyl methylcarbamate 

mixture of four compounds, pyrethrin 

I, pyrethrin II, cinerin I, cinerin II 

O-p-cyanophenyl 0,0-dimethyl 

phosphorothioate 

0,0-dimethyl 0~(4~nltro-in-tolyl) 

phosphorothioate 

O-p-cyanophenyl 0-ethyl 

phenylphosphonothioate 

DuPont 

Niagara 

Chem. 

Chemical 

Insecticide 

Corporation 

McLaughlin, 

Gormley King Co, 

Sumitomo 

Sumitomo 

Sumitomo 

E.C. - Emulsifiable concentrate 

Sol. - Solution 

tech. - technical grade 
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FIG. 19. Ld-p LINES OF DDT AGADtST FOTKTH INSTAR WEODIPRION LECONlElCflTCH) (RED-HEADED PINE SAVFLY) 

24, 48 AMD 72 EODR3 AFTER TREATHENT 
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