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Introduction 

In order to replace chlorinated hydrocarbon insecticides, a 

search for alternate and more effective insecticides to control 

sawflies has been continuing since 1965 (Randall & Nigam 1966; Nigam 

1968a and b; 1969b; 1970a, b, and c; 1971a). Nigam, in 1970, re 

ported the laboratory studies carried out against European pine 

sawfly, Neodiprlon sertifer (Geoff.) during 1968 and 1969 and re 

viewed the existing control practices (Nigam 1970b). The present 

study describes the results of contact toxicity tests carried out 

with eight insecticidal compounds against fourth-instar European 

pine sawfly larvae during 1970 and compares the relative toxicity 

of these insecticides to that of the seven insecticides tested 

during previous years. The results of the 1968 Sumithion experi 

ment are used as a standard to compare the toxicity of the insec 

ticides tested in 1970 so that a direct comparison could be made 

with the data obtained in the past. 

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 given In Table 13 with their 

chemical names, sources and common names. Original designation of 

insecticide used by the supplier is referred in the report for 

simplicity. The spraying of insecticide was carried out as described 

in previous reports (Nigam 1968a, 1969a and 1970a). The technique 
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for maintaining fourth-instar larvae cultures was the same as 

described in 1970 (Nigain 1970b). The plan of each experiment 

is described individually. The post-treatment observations 

were carried out at 24, 48 and 72 hour intervals (Tables 1-9). 

The mortality data were analyzed by probit analysis using a 

Univac 1108 computer and program S103 prepared by Canada 

Department of Agriculture (Nlgam 1969a). The relative potencies 

and toxicity indices of the insecticides were calculated using 

Sumithion as the standard insecticide (Expt. Code EPS-4-68). 

Experiments and Results 

Bassa, Baygan, Dursban, Dylox, Hopcide, Matacil, methomyl 

and Surecide were used against fourth-instar larvae of European 

pine sawfly during 1970 and the Sumithion experiment was carried 

out in 1968 (Expt. 5). The concentration of insecticides and 

their rates of application are presented in the plan of each 

experiment (Expts. 1-9). The mortality data are presented in 

Tables 1-9 and were subjected to probit analysis. The summary of 

probit analysis for each period of observation is tabulated at the 

end of each experiment giving LD5Q and LDg5 values with their fi 

ducial limits and slopes (Expts. 1-9). The regression lines for 

24, 48 and 72 hours of each insecticide are presented in Figs. 1-9 

and comparative regression lines of different insecticides for each 

period of observation are presented in Figs. 10-12. The insecti 

cides and the experiments are arranged in descending order of tox 

icity on the basis of LD5Q values. The comparative contact toxicity 
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study of different insecticides at 24, 48 and 72 hours is 

presented in Tables 10, 11 and 12, along with their relative 

potency and toxicity index taking LD__ and LD_ values of 
50 95 

Sumithion as one. 

At the LD5Q level the toxicities of the insecticides 

have slightly increased from 24-hour observation to 72-hour 

observation periods in all the insecticides except Hopcide; at 

the LDg5 level, the same trend was observed with the exception 

of Dursban where the value remained constant at 13 pg/cm2 

(Tables 10-12). These differences at various periods of ob 

servations are not significant because the 95% fiducial limits 

in most cases overlap. Fiducial limits for Matacil and Hopcide 

for 24 hours could not be compared since probit regression lines 

are not significant due to uneven mortality response at this 

period. Similar response was observed for Bassa after 48 hours 

and Hopcide and Dylox after 72 hours. The relative potency of 

these insecticides varies at LD and LD levels because the 

probit regression lines of the insecticides are not parallel to 

one another. 

Matacil is approximately 3 times more toxic than Sumithion 

at the LD5Q level for the three periods of observations. At the 

LD95 level Matacil is approximately 3 times more toxic at 24 hours 

and approximately 6 times more toxic at 48 and 72 hours than 

Sumithion. During 1970 tests, Matacil at its LD , was the most 

toxic compound followed by Baygon. Methomyl and Surecide were 

more effective than Sumithion, while Dursban, Hopcide, Dylox 
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and Bassa were less toxic. Bassa was the least effective of all 

the insecticides tested. 

The relative potencies for 72-hour observation periods for 

insecticides tested during 1968-1970 that proved more effective 

than Sumithion are tabulated below:-

Insectlcide Relative Potencies at 72 hours 

- LD50 LD95 

Baygon 3.2 2.8 

Matacil 2.8 6.0 

Zectran 2.5 2.4 

Methomyl 1.9 2.9 

Surecide 1.3 2.0 

Dibrom 1.2 1.8 

SA084 1.1 2.0 

Sumithion 1.0 1.0 

Baygon is the most potent insecticide tested against this 

sawfly at LD_n level followed by Matacil and Zectran, while at 

LDq(. level Matacil is better than Baygon. Zectran is at third 

place at both LD _ and LDQC. level. Baygon was also found effec-
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tive against Neodiprion pratti banksianae Rah. and N_;_ swainei Hidd. 

(Nigam 1970a). Among the carbamate insecticides Baygon and Matacil 

appear to be quite effective against this sawfly, while among organo-

phosphorous compounds Surecide and S4084 appear better than Sumithion. 
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Sumithion has given good protection against N_;_ swainei Midd. 

in Quebec (McLeod and Desaulniers 1969) and is being used exten 

sively in large scale operations against spruce budworm and other 

insects (Nigam 1971b). However, other insecticides, such as Baygon, 

Matacil and SA084 should also be tested in the field as possible 

substitutes for future requirements. 

Summary 

Eight insecticides were tested against N. sertifer Geoff, 

during 1970 and results were compared with insecticides tested 

during 1968 and 1969. Matacil and Baygon appeared to be very 

effective insecticides for sawfly control, while Bassa was the 

least effective. Some of the carbamate insecticides are superior 

to organophosphorous compounds. 
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EXPERIMENT NO■ 1 _ 

Object: To determine the contact toxicity of Matacil against fourth 

inatar European Pine Sawfly. 

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: 0.025% 

Replications: Three 

No. of larvae per treatment: Thirty-

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

Exptal Code: EPS-28-70 Computer Code: EPS-MAT (61-63) 

Table No. 1 

r 

r 

r 

r 

r 

Findings: The summary of probit analysis is as follows: 

Remarks: 

The regression lines are given in fig. *■• 
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FIG. 1, ^-P l^MES OF KATACIL AGAINST FOURTH INSTAH HEODIffllOW SEBTIFER GEOFF. (EU20PJJiN PINE EAWFLY) 
FOR 24, 4fS AND 72 HOURS AFTER TREATMENT 

-t-7T7r,-n . .,—r 

99-S 

HIGAH - 70 
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EXPERIMENT NO. 2 _ 

Object: To determine the contact toxicity of Baygon against fourth 

instar European 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 

Ro. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal Code: EPS-20-70 Computer Code: EPS-BAY-Al-A3-(49-51) 

Table No. 2 

r 

Findings: The summary of probit analysis is as follows: 

r 
Remarks 

The regression lines are given in fig. 2. 
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FIG. 2. Ld-p LIKES OF BAYGOM AGAINST FOUBTil INSTAR NSQDIFRIQN SERTXFER GEOFF. (EDBOFEAN PINE SAWFLY) 
FOR ^^4, AS, AND 72 HOUH5 AFTER THEATHEHT 
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1.0 2.0 
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EXPERIMENT NO.3 

Object; To determine the contact toxicity of Methomyl against fourth 

instar European 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: EPS-16-70 Computer Code: EPS-MML-Al-A3-(43-45) 

Table No.3 

Findings: The summary of probit analysis is as follows: 

Remarks: 

Period 

LD 50, 

ug/cm' 

LD 95, 

FL 

The regression lines are given in fig. 3. 

FL 

.13 

.60-01 
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EXPERIMENT NO. 4 _ 

Object: To determine the contact toxicity of Surecide against fourth 

instar European Pine Sawfly. 

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: 0.15% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal Code: EPS-36-70 Computer Code: EPS-SUR-(67-69) 

Table No. 4 

Findings: The summary of probit analysis is as follows: 

Period 

LD 50, 

ug/cm' 

LD 95, 

FL FL 

Remarks: 

The regression lines are given in fig. 4. 
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FIG. 4. 
Ld-P LINES OF SURECIDE AGAINST FOURTH INSTAR HGODIPHION SSRTIFEK GEOFF. (EUROPEAN PIKE SAWFLYj 

FOR AND 72 HOURS AJT£H TREATMENT 
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EXPERIMENT NO.5 _ 

Object: To determine the contact toxicity of Sumlthion againsi. lourth 

instar European 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: 0.1 per cent 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Expt. Code: EPS-4«68. Computer Code: EPS-SUM-(142-144) 

Table No. 5 

r 

r 

Findings: The summary of probit analysis is as follows: 

r 

r 

Remarks: The regression lines are given in fig. 5. 
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FIG. 5. CONTACT TOX1CITY OF SUHITHIOM AGAIKST FOURTH INSTAR NE0D1PRI0K 5ERTIFER GEOFF. (EDROPEAN PINE 

AMD 72 HOURS AFTER TREATMENT 
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EXPERIMENT NO._J 

Object: To determine the contact toxicity of Dursban against fourth 
instar European 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: 0.10% 

Replications: Three 

Ro. of larvae per treatment: Thirty 

Total No. of larvae utilized: Tuo hundred and ten 

Exptal Code: EPS-25-70 Computer Code: EPS-DUR-(55-57) 

Table No. 6 

Findings: The summary of probit analysis is as follows: 

r 
Remarks: 

The regression lines are given in fig.6. 
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Fir fi -P LINES 0F AGAINST FOURTH INSTAfl NEOPIPRION 5EBTIFER GEOFF. (EUROPEAN PINS SAWFLY) 

FOS Zkt 78 AND 7Z HOURS AFTE3 TREATMENT 
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EXPERIMENT NO■ 7 

Object: To determine the contact toxicity of Hopcide against fourth 

instar European 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: 0.10% 

Replications: Three 

So. of larvae per treatment: Thirty 

Total No. of larvae utilized: xwo hundred and ten 

Exptal Code: EPS-26-70 Computer Code: EPS-H0P-(58-60) 

Table No. 7 

Findings: The summary of probit analysis is as follows: 

Remarks: 

LD 50 

The regression lines are given in fig. 7. 

LD 95 
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EXPERIMENT NO. 8 _ 

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

European 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: 0.25% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal Code:- EPS-15-70. Computer Code: EPS-DLX-AI-A3-(37-39) 

Table No. 8 

* 

~ 

Findings: The summary of probit analysis is as follows: 

r 
Remarks: The regression lines are given in fig. 
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5 Ld-P LIKES OF DYLOX AGAIH^ FCUST" IMSTAa N NSOSirSION 5Z3TIFER GEOFF. (SUROPEAM PINE SAVUlY) 

FOR HCU3S AFTER TRiATKENT 

il-;-!"ffil^P:|g':;!-^:;^ 

■-X-. 97.7 

::r-:-ili.r:-"---t: ,,---r\--i:^- : 

: ,.i:i~ 

;i;=::i:!'"=]7- -"■■:!ilj-:::::-r.-.;-:;;^ 

1.0 0-0 

LOG DOSAGE (x) 

1.0 2.0 

NIGAM - 70 

I 

to 



r - 24 -

EXPERIMENT HO. 9 

Object: To determine the contract toxicity of Bassa against fourth 

instar European 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: 2.50% 

Replications: Three 

No. of larvae per treatment: Thirty 

Total No. of larvae utilized: Two hundred and ten 

Exptal Code: EPS-31-70 Computer Code: EPS-BSA.-(64-66) 

Table No. 9 

r 

r 

r Findings: The summary of probit analysis is as follows: 

LD 50 LD 95. 

r 

r 

Remarks: 
The regression lines are given in fig. 9. 



Ill 111 11111 

c Ld-P U3ISS OF B~55A AGAINST FOURTH INSTAK HSQDIPKIO.V S£RTIF£R GEOFF. (EUROPEAN FINE SAWFLY) 
' ' FOR 2kt J+S AND 75 HOURS AFT£ti 

■--■■:■■■'.■■■: . .I—!.. -J.. ,,-r-

~"-' '\m~^.:-X^Ay~^7.".T.~~^.V~-y.::i..'..y.':. '•-- - ■ ! - •;■■ ■i—ii—.::'.:il 

~~i 
T^^t^^:L:i^j];F.:--J;::^n.|::.^:::i-;r:;:;;;j;;::;"i, j";;.-^^ 

99-1 

£!;££;::,:.-! 

mm* 

i -.--.—. i 
-. :::.. ..... . ...... ■ ^ , ■-■_-,-, .;.-;.. :..:.r:^t.i:;;-:::-:----i-~: ^:-:^ 1—- j ' 

■J; ; :__j.j 

50.D 

15-9 

2-3 

0.2 

1.0 o.o 

LOG DOSftOE (x) 

2,0 

NIGAM - 70 

i 

Li 



1 J 

Insecticide 

Table 10: Toxicity of Insecticides to Fourth Instar Neodiprion sertifer (Geoff.) 

at 24 Hours After Treatment 

LD 50. 

ug/cm' 

Fiducial 

Limits 

Relative 

Potency 

Toxicity 

Index 

LD 95-

cm 

Fiducial 

Limits 

Relative 

Potency 

I 

ro 
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Fig. 10 

COMPARATIVE ld-p LINES OF INSECTICIDES AGAINST FOURTH IN5TAR NEODIPRION SERTIFER GEOFF. 

(EUROPEAN PINE SAWFLY) FOR 24 HOURS AFTER TREATMENT. 

M hrs 

99.8 
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SURECItlE. = 

IVCHfi O<-T 1^335 l^XAfUniC 
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Table 11: Toxicity of Insecticides to Fourth Instar Neodiprion sertifer (Geoff.) 

at 48 Hours After Treatment 

Insecticide LD 50. 

ug/ cm 

Fiducial 

Limits 

Relative 

Potency 

Toxicity 

Index 

LD 95; 

ug/cm 

Fiducial 

Limits 

Relative 

Potency 

I 

CO 
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Fig. 11 

COMPARATIVE Id-p LINES OF INSECTICIDES AGAINST FOURTH INSTAR NEODIPRION 5ERTIFER GEOFF. 

(EUROPEAN PINE SAWFLY) FOR 48 HOURS AFTER TREATMENT. 

hrs 
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Table 12: Toxicity of Insecticides to Fourth Instar Neodiprion sertifer (Geoff.) 

at 72 Hours After Treatment 

Insecticide LD 50. 

Tig/cm 

Fiducial 

Limits 

Relative 

Potency 

Toxicity 

Index 

LD 95. Fiducial 

Limits Potencv 

o 
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Fig. 12 

COMPARATIVE ld-p LINES 07 INSECTICIDES AGAINST FOURTH INSTAR NEODIPRION SF.RTTFER GEOFF. 

(EUROPEAN PINE SAWFLY) FOR 7 2 HOURS AFTER TREATMENT. 

72 hrs 

0.0 

LOG DOSAGE 
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Table 13: List of insecticides and their 
sources 

INSECTICIDE 

Bassa* 
50% E.C. 

TYPE 

Carbamate 

CHEMICAL NAME 

o-sec-butylphenyl methyl-
carbamate 

SOURCE 

Kumiai 

(propoxur) 

13.9% E.C. 

Carbamate 
o-isopropoxyphenyl 

methylcarbamate 
Chemagro 

DursbaiF-

48% E.C. 
Organophosphorus 0,0-diethyl 0-(3,5,6~ 

trichloro-2-pyridyl) 

phosphorothioate 

Dow 

(trichlorfon) 

39% E.C. 

Organophosphorus dimethyl (2,2,2-trichloro-
1-hydroxyethyl) phosphonate 

Chemagri 

20% E.C. 
Carbamate 

o-chlorophenyl 

methylcarbamate 
Kumiai 

Matacil^ 

(aminocarb) 

Sol 

Carbamate 
4-dimethylamino-m-tolyl 
methylcarbamate 

Chemagro 

Methomyl 

99% tech 

Sumithion® 
(fenitrothion) 
50% E.C. 

Carbamate 

Organophosphorus 

methyl N-[(methylcarba««yl) DuPont 
oxy] thioacetimidate 

0,0-dimethyl 0-(4-nitro~m- Sumitomo 
tolyl) phosporothioate 

Surecid^ 
25Z E.C. 

Organophosphorus 0-p-cyanophenyl O-ethyl 

phenylphosphonothioate 
Sumitomo 

E.C. ~ Emulsifiable concentrate 

Sol. - Solution 

tech. - Technical grade 
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