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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 lecontei (Fitch) during recent

years (Martineau 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 the 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 Lavallée 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



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, 54084,
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 LD50 and LD95 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 LD50 values. The comparative contact



toxicity 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 LD50 and LD95 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 957 fiducial limits
in the most cases overlapped (Tables 22, 23 and 24). The fiducial
1imits of Baygon, Ciba 17974 and Pyracide 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 1limits (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 LDSO
level, while at the LD95 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 LD50 and LD95 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



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 {nsecticides and allethrin and Pyrix 20 were the
least effective. Fenitrothion showed 50 times more toxicity
than DDT and can be used effectively against this species under

field conditions.
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EXPERIMENT NO. 1

Object: To determine the contact toxicity of Carbofuranagainst fourth
instar Red-Headed Pine Sawfly.

Plan of Experiment:

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

Treatment:

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. 1l
Insecticide Mortality Counts After
24 Hours 48 Hours 2 Hours
Dosagg i % Corr. % Corr.! | % ' Corr.
gpa |ug/cm D/T | Mort. Mort.| D/T Mort.| Mort.| D/T | Mort. Mort.
0.110.009 | 18/30] 60 59 (18/30 60 59 i 18/30] 60 ! 59
0.2]0.012 | 23/30 77 76 23/30 77 76 i 24/30{ 80 79
0.4(0.018 | 28/30] 93 93 129/30 97 97 29/30f 97 ; 97
|
0.6 {0.033 | 30/30{ 100 100 |30/30| 100 100 30/30| 100 100
0.8 0.039 |28/30| 93 93 [28/30 93 93 28/30| 93 93
1.0 | 0.054 |29/30 97 97 |30/30| 100 100 30/30| 100 100
1 |
e 1/29] 3 1/29| 3 | | 17291 3
Findings: The summary of probit analysis is as follows:
LD 502 LD 95
Period b ug/cm FL ug/cm2 FL
24 hours 2.32 .61-02 .26-02~ .31-01 i.23—01—
.89-02 .62-01
48 hours 2.87 .68-02 .35-02- .25-01 .20-01-,44-01
72 hours 2,82 ,65-02 .32-02- .25-01 .19-01-.44-01
.89-02

Remarks:

The regression lines are given in

fig. 1.



PROBIT OF KILL (Y)

FIG. L. Ld-p LINES OF CARBOFURAN AGAINST FOURTH INSTAR NEODIPRION LECONTEI(FITCH) (RED-HEADED PINE SAWFLY)
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EXPERIMENT NO. 2

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

Plan of Lxperiment:

Treatment:

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.

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

Exptal Code: RPS 11-70 Computer Code: RPS-MAT-(85-87)
Table No.2
Insecticide Mortality Counts After .
24 llours 48 Hours ‘ 72 Hours
Dosagg ! % Corr. %] CDI?I-t ‘ * Corr.
gpa ug/cm D/T | Mort. Mort.| D/T Mort.-| Mort. 1 D/T l Mort Mort.
0.1]0.003 | 0/29] 0O 0 | 1/29 3 1/29‘ 3 . 0
0.2 | 0.005 6/30] 20 17 9/30 30 28 ] 9/30) 30 ' 28
0.4 |0.011 |17/30| 57 55 |18/30| 60 59 | 18/30| 60 | 59
0.6 | 0.017 |28/30| 93 93 [28/30| 93 93 | 28/30| 93 | 93
0.8 |0.021 |30/30| 100 100 |{30/30} 100 100 30/30{ 100 100
1.0 10,027 |29/29| 100 100 |29/29 | 100 100 29/29 100 100
Control \
1/29 3 1/29 3 /29, 3
Findings: The summary of probit analysis is as follows:
LD 50 LD 95
Period b ug/cm2 FL ug/cm2 FL
24 hours 5.18 .90-02 .75-02- .19-01  1,16-01-
+10=01. .24-01
48 hours 4,43 .81-02 .67-02- .19-01 {.16-01-.25-01
.94-02
72 hours 4,43 .81-02 .67-02- .19-01  |.16-01-.25-01
.94-02

Remarks: The regression lines are given in fig. 2



PROBIT OF KILL (Y)

FIG. 2. Ld-p LINES OF MATACIL AGAINST FOURTH INSTAR NEODIPRION LECONTEI(FITCH) (RED-HEADED PINE SAWFLY)

2, 48 ARD 72 BOURS AFTER TREATMENT

HUGHES owzrﬁzﬁsm METRIC 1.0 0.0
1OG DOSAGE (x)

97.7

84.2

50.0

ALITVINOH TOVINAOYAL

15.9

2.3

0.2

.-.O'I....



- Lkl -

EXPERIMENT NO. 3

Object: To determine the contact toxicity of Cidial 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
Insecticide Mortality Counts After
24 lours 48 Hours \ 72 Hours
Dosagﬁ 1 b4 Corr. % 1 Corr.{ ‘ 7 * Corr.
gpa |ug/cm p/T | Mort. Mort.| D/T Mort. Mort.! D/T i Mort. Mort.
l 1
i |
0.1 j0.005 3/29 10 10 7/29 24 24 | 10}2;\ 34 34
0.2 |0.010 |13/27| 48 48 |15/27| 56 56 | 15/27| 56 56
0.4 10.022 27/30 90 90 28/30 93 93 \ 28/30 93 | 93
0.6 |0.030 29/30 97 97 29/30 97 97 29/30 97 97
0.8 {0.038 29/30 97 - 97 29/30 97 97 \29/30 97 97
1.0 0 053 30/30| 100 100 30/30 100 100 l30/30 100 100
Sent 0/30] 0 0/30 0 0/30] 0
Findings: The summary of probit analysis is as follows:
LD 50 LD 95
Period b ug/cm2 FL ug/cm2 FL
T T
24 hours 3.81 .10-01 .85-02- .28-01 | .23-01-
.12-01 .39-01
48 hours 3.25 ,85-02 ,66-02- .27-01 .21-01-
.10-01 .39-01
72 hours 3.43 .89-02 .53-02- .27-01 .21-01-
.12-01 L41-01

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



TROBLIT OF KILL (Y)

FIG. 3. Ld-p LINES OF CIDIAL AGAINST FOURTH INSTAR NEODIPRION LECONTEI(FITCH) (RED-HEADED PINE SAWFLY)
’ 24, 48 AND 72 HOURS AFTER TREATMENT
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EXPERIMENT NO. 4

Object: To determine the contact toxicity of Bayer 77488 against fourth
instar Red-Headed Pine Sawfly larvae.

Plan of Experiment:

Treatment: geven (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 4 -70 Computer Code: RPS-B78-(70-72)
Table No. 4
Insecticide Mortality Counts After
24 llours 48 Hours 2 Hours

Dosag ? % Corr. % Corr.| ‘ % ' Corr.
gpa |ug/cm D/T | Mort. Mort.| D/T Mort.| Mort.| D/T | Mort. Mort.
0.1]0.005 | 1/29| 3 3 | 1/29 3 0 | 229 7 | o
0.210.010 6/30 20 20 8/30 27 15 | 8/30 27 0
0.4 [0.021 | 20/27] 74 74 |21/27 78 74 22/27) 81 | 74
0.6 ({0.032 30/30] 100 100 30/30 100 100 30/30]| 100 100
0.8 (0.039 29/30 97 97 29/30 97 96 29/30 97 95
1.0 10.048 30/30| 100 100 30/30 100 100 30/30{ 100 100
Control 0/29 0 4/29 14 8/29 | 28

Findings: The summary of probit analysis is as follows:

LD 50 LD 95
Period b ‘ ug/cm? FL ug/cm? FL
24 hours 4,79 .14-01 2401 = .31-01  : .26-01-
.16-01 .41-01
48 hours 5.67 .16-01 J12=01= .31-01 .26-01-
.18-01 .40-01
72 hours 8.01 .19-01 .30-01

Remarks: The regression lines are given in fig. 4,



PROBIT OF KILL (Y)

FIG. 4. Ld-p LINES OF BAYER 77488

AGAINST FOURTH INSTAR NEODIPRION LECONTEI/RITCH) (RED-HEADED PINE SAWFLY)
24, 48 AND 72 HOURS AFTER TREATHENT
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EXPERIMENT NO. 5

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

Plan of Lxperiment:

Treatment: Seven (six rates of application - 0.1, 0.2 04, 86,
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: RPS-SUM—(82-84)
Table No. 3
Insecticide Mortality Counts After
24 Hours 48 Hours l 72 Hours
Dosagg % Corr. I % | Corr.| \ % | Gorr,
gpa |ug/cm D/T | Mort. Mort.| D/T Mort. t-mrt.i1 D/T | Mort. Mort.
0.1]0.010 | 4/30 13 13 | 6/30| 20 14 L 5/30\ 20 | 14
0.2 | 0.022 | 22728 79 | 79 |23/28| 83 81 ’;24/28\ 86 85
0.4 |0.041 |29/30| 97 97 29/30 97 96 ‘ 29/30) 97 i 96
|
0.6 {0.062 |29/29| 100 100 29/29 100 100 1 29/291 100 100
0.8 |0.088 |31/31] 100 100 31/31 100 100 iSl/Bl 100 100
1.0 {0.110 |29/29| 100 100 29/29 100 100 | 29/29) 100 100
Control
ontro 0/30] 0 2/30 i | 2/301 7
Findings: The summary of probit analysis is as follows:
LD 50 LD 95
Period b ug/cm2 FL ug/cmz FL
24 hours 4.75 .16-01 .13-01- .36-01 .29-01-,52-01
.19-01
48 hours 4,59 .16-01 .12-01- .36-01 .28-01-
.19-01 .54-01
72 hours 4.69 .15-01 .12-01- .34-01 .27-01-.50-01
.18-01
1

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



PROBIT OF KILL (Y)

FIG. 5. Ld-p LINES OF FENITROTHION AGAINST FOURTH INSTAR NEODIPRION LECONTEI (FITCH) (RED-HEADED PINE SAWFLY)

24, 48 AND 72 HOURS AFTER TREATMENT
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EXPERIMENT NO. 6

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

Plan of [xperiment:

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

Concentration of insecticide: ,610%
Replications: Three
No. of larvae per treatment: Thirty

Total No. of larvae utilized: pyo hundred and ten

Exptal. Code: RPS 13-70 Computer Code: RPS-MML-(88-90)
Table No. 6
Insecticide Mortality Counts After
24 Hours 48 Hours 2 Hours
Dosagﬁ | 7 Corr. % | Corr.| ‘ T G
gpa |ug/cm D/T | Mort. Mort.| D/T Mort.| Mort.| D/T | Mort. Mort.
0.1]/0.007 | 2/300 7 7 | 4/30] 13 10 5/30] 17 ! 14
0.2 (0.018 |17/29] 59 59 |18/29| 62 61 . 20/29{ 69 68
0.4 ]0.035 | 24/30] 80 80 |25/30| 83 83 | 30/30| 100 | 100
0.6 | 0.062 | 30/30f 100 100 |[30/30| 100 100 30/30| 100 | 100
0.8]0.075 30/30] 100 100 |[30/30| 100 100 30/30| 100 100
1.0 0.100 30/30| 100 100 |30/30| 100 100 30/30( 100 100
Control 0/30 0 1/30 3 1/30 3
Findings: The summary of probit analysis is as follows:
LD 50 LD 95
Period b ug/cm2 FL ug/cm2 FL
‘ T .
24 hours 3.79 .17-01 .14-01- | .47-01 | .37-01-
.21-01 .66-01
48 hours 3.62 .16-01 .12-01- .45-01 .36-01-
.19-01 .66-01
72 hours 4.41 .13-01 .10~01- .31-01 .25-01-
.16-01 A4-01

Remarks: The regression lines are given in fig. 6.
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FIG. 6. Ld-p LINES OF METHOMYL AGAINST FOURTH INSTAR NEODIPRION LECONTEI(FITCH) (RED-HEADED PINE SAWFLY)
24, 48 AND 72 HOURS AFTER TREATMENT

TUIORIT
1

197.7

- gh.2

- 50.0

115.9

2.3

0.2

1.0 0.0 1.0 2.0
10G DOSAGE (x) NIGAM - 70

HUGHES OWE!%'JQS- 5126 METRIC

ZLITVIMOW FDVINIOHEd




i

EXPERIMENT NO. 7

To determine the contact toxicity of Baygon against fourth
instar Red-Headed Pine Sawfly larvae.

Object:

Plan of Lxperiment:

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

Concentration of insecticide: (,05%
Replications: Three
No. of larvae per treatment: Thirty

Total No. of larvae utilized: Ty hundred and ten

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

Table No. 7

Insecticide Mortality Counts After
24 lours 48 Hours \ 72 Hours
Dosagg 1 % Corr. | Z | Corr.| ‘ Z | Corr.
gpa |ug/cm D/T | Mort. Mort.| D/T Mort. Mort.i D/T \ Mort. Mort.
0.1]0.005 | 0/30, O 0 | 0/30 0 0 | 0/30\ 0o ! o0
0.2 10.011 3/30 10 10 3/30 10 10 i &/30‘ 13 | 13
0.4 0.020 | 25/30{ 83 83 |25/30 83 83 i 25/30{ 83 | 83
0.6 |0.032 19730 63 63 19/30 63 63 1 25/32 78 78
0.8 |0.041 |24/29| 83 83 [26/29| 90 90 \2?/29 93 93
1.0 | 0.052 27/30 90 90 27/30 90 90 i 27/30 90 90
Contiral 0/30] 0 0/30| © l 0/30| 0 l
Findings: The summary of probit analysis is as follows:
LD 50 LD 95
Period b ug/cm FL ug/cm FL
24 hours 3.36 .20-01 ] .61-01
48 hours 3.54 .19-01 .56-01
72 hours 3.76 .18-01 .48-01
|

Remarks:

The regression lines are given in fig. 7.
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FIG. 7. Ld-p LINES OF BAYGON AGAINST FOURTH INSTAR NEODIPRION LECONTEL (FITCH) (RED-HEADED PINE SAWFLY)
24, 4B AND 72 HOURS AETER TREATMENT
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EXPERIMENT NO. 8

instar Red-Headed Pine Sawfly larvae.

Plan of Experiment:

1e contact toxicity of S&084 against fourth

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

Concentration of insecticide:

Replications:

No. of larvae per treatment:

Three

0.10%

Thirty

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

Exptal. Code: RPS 5-70

Table No. 8

Computer Code: RPS-84

4-(73-75)

Insecticide Mortality Counts After
24 Hours 48 Hours ‘ 72 Hours
Dosagg I X Corr. 7 1 Corr.| l RS
gpa |ug/cm D/T ; Mort. Mort.| D/T Mort. | Mort.| D/T i Mort. Mort.
l : | ;
0.1]0.010 | 0/30f o , 0 | 1/30 3 o | 2/30! 7 | 3
0.2 [0.019 |16/29| 55 56 |17/29| 59 57 | 17/29| 59 \ 57
0.4 |0.038 |17/28] 61 59 |19/28| 68 67 ! 21/38] 75 | 74
0.6 | 0.063 |30/30| 100 100 [30/30| 100 100 | 30/30| 100 | 100
0.8 |0.082 |30/30| 100 100 [30/30 | 100 100 \ 30/30| 100 | 100
30,1 0,105 29/29| 100 100 [29/29 | 100 100 | 29/29\ 100 | 100
BRI, 1/30| 3 /30| 3 | | 1/30] 3
Findings: The summary of probit analysis is as follows:
LD 50 LD 95

Period b ug/cm2 FL ug/cmz TL

24 hours 4.31 94-01 | .78-02- | .58-01 | .36-01-.81

48 hours 4,22 22-01 | .11-01- | .55-01 { .35-01-.27

.35-01
72 hours 4.24 21-01 | .17-01- | .51-01 | .41-01-.72-01
.25-01

Remarks: The regression lines are given in fig. 8.
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FIG. 8. Ld-p LINES OF S 4084 AGAINST FOURTH INSTAR NEODIPRION LECONTEI(FITCH) (RED-HEADED PINE SAWFLY)
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Object: To

- =

EXPERIMENT NO.

9

determine the contact toxicity of Dursban 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:

Replications:

No. of larvae per treatment:

Three

Total No. of larvae utilized:

0.10%

Thirty

Two hundred and ten.

Exptal Code: RPS 17-70 Computer Code: RPS-DUR-(97-99)
Table No. 9
Insecticide Mortality Counts After
I
24 llours 48 Hours 72 Hours
Dosagg l % Corr. % ] Corr. | \ % Corr.
gpa ug/cm D/T | Mort. Mort.| D/T Mort. Mort.l D/T 1 Mort. Mort.
0.1 |0.013 0 /30 a =« @ 0/30 0 "; 0/30\ o i 0
0.2 lo.021 | 6/30| 20 | 20 [w0/30| 33 33 %12/30‘ 40 \ 40
0.4 |0.041 |26/30| 87 87 128/30 93 93 1 28/30) 93 93
0.6 (0,066 |28/30| 93 93 |28/30 93 93 | 28/30| 93 93
0.8 |0.082 |[30/30| 100 100 |30/30 | 100 . 100 30/30| 100 100
1.0 {0.107 |29/29| 100 100 |29/29 | 100 100 29/39 | 100 100
Control 0/30 0 0/30 0 0/30 \ 0
Findings: The summary of probit analysis is as follows:
LD 50 LD 95
Period b ug/cm2 FL ug/cmz FL
24 hours 5.84 .30-01 .26-01- .57-01 .48-01-
.34-01 .73-01
48 hours 8.57 .26-01 .19-01- .52-01 .37-01-
.37-01 .13
72 hours 5.37 .26-01 .17-01- .52-01 .36-01-.15
.37-01

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



PROBIT OF KILL (Y)

FIG. 9. Ld-p LINES OF DURSBAN AGAINST FOURTH INSTAR NEODIPRION LECONTEL (FITCH) (RED-HEADED DINE SAWFLY)
24, 48 AND 72 HOURS AFTER TREATHENT
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EXPERLMENT NO, 10 ]

instar Red-Headed Pine Sawfly larvae.

Plan of Lxperiment:

Treatment:

0.6, 0.8, 1.0 gpa and control)

Concentration of insecticide:

Replications:

No.

Three

of larvae per treatment:

0.15%

Thirty

Total No. of larvae utilized: Ty hundred and ten

To determine the contact toxicity of Sureclde against fourth

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

Exptal Code: RPS 32-70 Computer Code: RPS-SUR-(130-132)
Table No. 10
Insecticide Mortality Counts After
24 Hours 48 Hours \ 72 Hours
Dosagg i % Corr. % 1 Corr.l ‘ % 1 Gorr.
gpa |ug/cm p/T | Mort. Mort.| D/T Mort. 1~1ort.‘H D/T i Mort. Mort.
]
0.1 {0.021 | 2/31] 6 6 | 2/31 6 3 2/31‘ 6 ! 3
0.2 l0.035 | 6/30] 20 | 20 |8/30| 27 24 \,12/30 40 l 38
0.4 |0.069 |[24/29| 83 83 126/29 90 89 l 26/29] 90 i 89
0.6 [0.106 |29/30| 97 97 |30/30| 100 100 lBO/BO 100 | 100
0.8 |0.126 |29/30| 97 97 [30/30 | 100 100 30/30| 100 100
1.0 |0.159 |30/30( 100 100 |30/30 | 100 100 '30/30\ 100 100
Control 0/30 0 1/30 3 \ 1/30 § 3
Findings: The summary of probit analysis is as follows:
LD 50 LD 95
Period b ug/cm2 FL Ug/cm2 FL
24 hours 4.94 .47-01 L41-01- I .10 | .85-01-.13
.54-01
48 hours 6.72 L44-01 .38-01- | .78-01 .66-01-.10
.50-01
72 hours 6.02 .40-01 .35-01 |.76-01 .63-01-.10
.46-01

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 lLxperiment:

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: RPS - D12-(106-108)
Table No. 11
Insecticide Mortality Counts After
24 lours 48 Hours \ ¢ Hours
Dosagg ] % Corr. % | Corr.| | Z ! Corr.
gpa |ug/em D/T . Mort. Mort.| D/T Mort. Mort.i D/T 1 Mort. Mort.
0.1 |0.016 | 0/30] O 0 | 0/30 0 0 | 0/30 0 1 0
0.2 |0.032 | 2730 7 7 | 4/30) 13 13 | sz30) 17 \ 17
!
0.4 |0.,062 |23/30{ 77 77 |24/30 80 80 1 25/30| 83 [ 83
0.6 [0.098 24/30 80 80 25/30 83 83 1 29/30 97 1 97
0.8 [0.134 26/30 87 87 26/30 87 87 ‘ 27/304 90 90
1.0 |0.167 |30/30| 100 100 {30/30| 100 100 30/30| 100 100
Control 0/30 0 0/30 ‘ 0/30\ 0
Findings: The summary of probit analysis is as follows:
LD 50 LD 95

Period b ug/cm2 FL ug!cm2 FL

24 hours 4.35 {58-01 T

48 hours 4,10 .53-01 .13

72 hours 4.63 L48-01 .25-01- A1 .71-01-

.73-01 46

Remarks: The regression lines are given in fig. 11.
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FIG. 11. Ld-p LINES OF DUPONT 1642 AGAINST FOURTH INSTAR NEODIPRION LECONTEI (FITCH) (RED-HEADED PINE SAWFLY)
- 2L, 48 AND 72 HOURS AFTER TREATMENT
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EXPERIMENT NO.12

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

Plan of Experiment:

Treatment:

Concentration of insecticide:

Replications:

No. of larvae per treatment:

Three

0.10%

Thirty

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

Total No. of larvae utilized: Tyo hundred and ten

Exptal Code: RPS 23-70 Computer Code: RPS-HOP-(112-114)
Table No. 12
Insecticide Mortality Counts After
24 lours 48 Hours 2 Hours
Dosagﬁ ! % Corr. % | Corr.| i T COTT.
gpa |ug/cm D/T | Mort. Mort.| D/T Mort. Mort.1 D/T E Mort. Mort.
0.1 |0.014 | o/30] o 0 | 0/30 0 o | 1/30 3 ! 3
0.2 0.026 | 2730 7 | 7 |{3/3]| 10 10 % 4/29| 14 14
0.4 |0.046 | 6/30| 20 20 | 8/30| 27 27 1 8/30| 27 | 27
|
0.6 {0.071 |[11/30| 37 37 |13/30 | 43 43 115/30| 50 | 50
0.8 |0.086 19/30 63 63 20/30 67 67 22/30 73 73
1.0 (0.110 |25/30| 83 83 ]25/30 83 83 25/30 ! 83 83
hontre.l 0/30] 0 0/30 0 | 0/301 0
Findings: The summary of probit analysis is as follows:
LD 50 LD 95
Period b ug/cm2 FL ug/cm FL
24 hours 4.05 .73-01 .64-01- .19 | .14-,29
.84-01
48 hours 3.67 .67-01 | .58-01- .19 .14-.30
.78-01
72 hours 3.22 .62-01 .53-01~ .20 .15-.33
.73-01

Remarks: The regression lines are given in fig. 12,
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EXPERIMENT NO, 13

To determine the contact toxicity of Ciba 17974 against fourth
instar Red-Headed Pine Sawfly larvae,.

Object:

Plan of LExperiment:

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

H

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

Insecticide Mortality Counts After
24 lours 48 Hours 72 Hours
Dosag i % Corr. A Corr.! ‘ X 7 Corm.
gpa |ug/cm D/T | Mort. Mort.| D/T Mort. Mort.| D/T | Mort. Mort.
0.1 (0.014 0/30 0 0 3/30 10 10 | 4/30| 13 1 7
0.2 |0.029 1/30 3 3 | 1/30 3 3 2/30 7 | o
0.4 |0.048 5/30| 17 17 |12/30 40 40 : 21/30| 70 | 68
0.6 [0.079 6/30| 20 20 | 7/30 23 23 | 12/30| 40 | 36
0.8 10.093 15/30 50 50 21/30 70 70 24/30 80 79
1.0 |0.116 |26/30| 87 87 1{28/30 93 93 !30/30| 100 100
Control 0/29| o 0/29 0 ‘ 2/291 7
Findings: The summary of probit analysis is as follows:
LD 50 LD 95
Period b ug/cm? FL ug/cm? FL
24 hours 4.50 .88-01 20
48 hours 2.76 .70-01 W27
72 hours 3.81 .58-01 .16

Remarks: The regression lines are given in fig, 13,
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FIG. 13. Ld-p LINES OF CIBA 17974 AGAINST FOURTH INSTAR NEODTPRION LECONTEI (FITCH) (RED-HEADED PINE SAWFLY)
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EXPERIMENT NO., 14

instar Red-Headed Pine Sawfly larvae.

Plan of [xperiment:

Treatment:

To determine the contact toxicity of F-6957 against fourth

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

Concentration of insecticide:

Replications:

Three

0.05%

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 No. 14
Insecticide Mortality Counts After
24 llours 48 Hours 72 Hours
Dosagﬁ i % Corr. % 1 Corr.! f 70 Cove,
gpa |ug/cm D/T | Mort. Mort.| D/T Mort. Mort.% D/T | Mort. Mort.
0.1 |0.006 | 0/29] o 0o | 0/29 0 0 | 0/29] o . @
0.2 {0.012 | 3/30| 10 10 |3/30| 10 10 i 3/30| 10 10
0.4 [0.022 | 4/30| 13 13 | 5/30| 17 17 | 5/30| 17 | 17
0.6 [0.035 | 4/29| 14 14 [ 5/29| 17 17§ 5/29| 17 | 17
0.8 |0.043 ([12/39| 41 41 [12/29 41 41 14/29 | 48 48
1.0 [0.053 7/30 23 23 13/30 43 43 19/30 63 63
Control 0/30| o 0/30 0 0/30} o0
Findings: The summary of probit analysis is as follows:
LD 50 LD 95,
Period b ug/cm FL ug/cmZ FL
24 hours 1.63 .10 .63-01- 1.07 .29-85,89
.51
48 hours 2.09 .66-01| .48-01- .40 .18-~3,22
‘13
72 hours 2.70 .49-01} .40-01- .20 .12-.60
.68-01
Remarks: The regression lines are given in fig, 14.
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FIG. 14. Ld-p LINES OF F-6957 AGAINST FOURTH INSTAR NEODIPRION LECONTEI(FITCH) (REZD-HEADED PINE SAWFLY)
24, 48 AND 72 HOURS AFTER TREATMENT

0.0 1.0 2.0
LOG DOSAGE (x) NIGAM - 70

HUGHES OWENTSa 05126 METRIC 1.0

99.8

97.7

8h.2

50,0

15.9

2.3

0.2

ALITVIMOH ADVINAOHAJ

-.VE‘-..



- 35 -

EXPERIMENT NO., 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: RPS-DLX-(91-93)
Table No. 15

Insecticide Mortality Counts After
24 llours 48 Hours 72 Hours
Dosag | % Corr. 4 1 Corr.| Z . Corr.
gpa |ug/cm D/T | Mort. Mort.| D/T Mort.| Mort.| D/T } Mort. Mort.
0.1]0.023 | 0/30, 0 0 |0/30| o0 0 1 o/3 o ! o0
0.2 |0.047 | 4/28] 14 | 14 | 6/28| 21 21§ 6/28] 21 21
0.4 10.078 | 9/30{ 30 30 |11/30 37 37 | AL/30f 3 ¢ 3
0.6 | 0.131 |19/30] 63 63 |[21/30 70 70 21/30| 70 70
0.8 |0.164 | 24/30f 80 80 [24/30 80 80 26/30| 87 87
1.0 {0.211 |29/30] 97 97 ]29/30 97 97 29/30|1 97 97
Contral 0/30] o 0/30 0 0/30\ 0
Findings: The summary of probit analysis is as follows:
LD 50 LD 95
Period b ug/cm2 FL ug/cmz FL
24 hours 4.13 .99-01 .85-01- .25 .20-, 34
11
48 hours 3.77 .90-01 .77-01- 25 .20-,34
.10
72 hours 3.96 .88-01 .75-01~ .23 »19=231
.10

Remarks: The regression lines are given in fig, 15,
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FIG. 15. Ld-p LINES OF DYLOX AGAINST FOURTH INSTAR NEODIPRION LECONTEI(FITCH ) (RED-HEADED PINE SAWFLY)

24, 48 AND 72 HOURS AFTER TREATMENT
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EXPERIMENT NO, 16

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

Plan of Experiment:

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

Concentration of insecticide: 0.50%
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-(109-111)
Table No. 16
Insecticide Mortality Counts After
24 Hours 48 Hours 2 Hours
Dosag ? % Corr. Z 1 Corr.| T COTE.
gpa |ug/em D/T | Mort. Mort.|{ D/T Mort. Mort.i D/T | Mort. Mort.
0.1 [0.056 | 0/30 0 0 |[1/30 3 0 | 2/30| 7 | o0
0.2 |0.106 |11/30| 37 34 [13/30 | 43 39 113/30| 43 37
0.4 [0.186 |24/29| 83 82 p8/29 | 97 96  129/29| 100 ;100
0.6 |0.325 28/30 93 93 09 /30 97 196 29/30 97 96
0.8 |0.403 30/30 | 100 100 30/30 100 100 30/30 | 100 100
1.0 (0.509 30/30{ 100 100 30/30 100 100 30/30 | 100 100
Gontrol 1/30| 3 2/30 | 7 3/30 | 10
Findings: The summary of probit analysis is as follows:
LD 50 LD 95

Period b ug/cm2 FL ug/cm2 FL

24 hours 5.14 «13 .11-,15 .28 .23-,38

48 hours 6.06 .12 .33-01- .22 .15-11.07

.18
72 hours 5.98 o2 .22

Remarks: The regression lines are given in fig. 16.
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FIG. 16. 1d-p LINES OF FITIOS AGAINST FOURTH INSTAR NEODIPRION LECONTEI(FITCH) (RED-HEADED PINE SAWFLY)

24, 48 AND 72 HOURS AFTER TREATMENT
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EXPERIMENT NO. 17

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

Plan of Lxperiment:

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 29-70 Computer Code: RPS-PYR-(121-123)
Table No. 17
Insecticide Mortality Counts After
; 24 Hours 48 Hours 72 Hours
; Dosagg é % Corr. %) Corr. | % t Gorr.
i gpa |ug/cm D/T ! Mort. Mort.| D/T Mort. Mort.1 D/T | Mort. Mort.
| 0.1 [0.013 3/30| 10 4 4/30 13 7 1+ 6/30] 20 1 11
0.2 |0.026 8/30| 27 | 21 9/30 30 25 | 9/30| 30 | 22
0.4 [0.047 | 5/30| 17 11 | 5/30| 17 11§ 6/29| 21 | 12
0.6 |0.081 |14/30| 47 43 |20/30 | 67 64 | 21/30| 70 | 67
0.8 |0.089 9/28| 32 27 9/28 32 27 9/28| 32 25
1.0 |0.110 9/30( 30 25 |16/30 | 53 50 17/30| 57 52
Control 2/30 7 2/30 7 | 3/30} 10

Findings: The summary of probit analysis is as follows:

LD 50 LD 95
Period b Ug/cm2 FL ugfcm2 FL
24 hours 1.06 .29 10.36
48 hours 1.51 11 1.42
72 hours 1.45 1 1.56

Remarks: The regression lines are given in fig. 17,
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FIG. 17. Ld-p LINES OF PYROCIDE AGAINST FOURTH INSTAR NEODIPRION LECONTEI (FITCH) (RED-HEADED PINE SAWFLY)
24, 48 AND 72 HOURS AFTER TREA
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EXPERIMENT NO. 18

instar Red-Headed Pine Sawfly larvae.

Plan of Experiment:

Treatment:

0.8, 1.0 gpa and control)

Seven (six rates of application -

To determine the contact toxicity of Imidan against fourth

O, B8y Bediy 0465

Concentration of insecticide: 0,50%
Replications: Three
No. 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
Insecticide Mortality Counts After
24 llours 48 Hours l 2 Hours
Dosagi il z Corr. Z 1 Corr.1‘ l 7 " Corr.
gpa |ug/cm D/T | Mort. Mort.| D/T Mort. Mort.i D/T l Mort. Mort.
-0.1 |0.068 | 0/30] 0 0 1/30 3 0 | 2/30 110
0.2 (0.126 4/30 13 3 13 6/30 20 17 ! 8/30| 27 ) 21
|
0.4 10.222 |15/30| 50 50 19/30 63 62 121/30 70 ; 68
0.6 |{0.381 |11/30 37 37 15/30 50 48 |18/30| 60 | 57
0.8 [0.430 |24/30| 80 80 |24/30 80 79 26/30| 87 86
1.0 |0.568 [24/30| 80 80 26/30 87 86 I28/30 93 93
Control 0/30| o 1/30 | 3 | 2/30| 7
Findings: The summary of probit analysis is as follows:
LD 50 LD 95
Period b ug/cmz FL ug{cmz FL
24 hours 2.97 .30 .59-01- 1.08 | .50-.17+13
2.86
48 hours 2.88 .26 .24-01- .95 L47-.11408
.67
72 hegurs 3.10 W22 =15

Remarks: The regression lines are given in fig. 18.
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FIG. 18, Ld-p LINES OF IMIDAN AGAINST FOURTH INSTAR NEODIPRION LECONTEI(FITCH) (RED-HEADED PINE SAWFLY)
24, 48 AND 72 HOURS AFTER TREA
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EXPERIMENT NO, 19

Red-Headed Pine Sawfly larvae.

Plan of Experiment:

Treatment:

Seven (six rates of application -

0.8, 1.0 gpa and control)

To determine the contact toxicity of DDT against fourth instar

0.1, 0.2, 0.4, 0.6,

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
Insecticide Mortality Counts After
24 llours 48 Hours 72 Hours
Dosag 1 o Corr. % 1 Corr. l 7 ' Corr.
gpa |ug/cm D/T | Mort. Mort.| D/T Mort. Mort.i D/T | Mort. Mort.
0.1 ]0.420 7/30 23 23 7/30 23 23 + 7/30 23 | 21
0.2 |0.940 |16/30| 53 53 [16/30| 53 53 % 16/30| 53 | 52
0.4 [1.689 |20/30| 69 69 |21/29 72 72 24729 83 82
0.6 |2.681 25/30 83 83 27/30 90 90 29/30 97 97
0.8 (3.819 25/ 29 86 86 28/29 97 97 28/29 97 96
1.0 [4.680 30/30| 100 100 30/30 100 100 30/30 | 100 100
Control 0/29] o0 0 [0/29 0 1/29 3
Findings: The summary of probit analysis is as follows:
LD 50 LD 95

Period b ug/cm2 FL ug/cm2 FL

24 hours 2,20 .92 .67-1.16 5.13 3.63-9.07

48 hours 2.67 .86 .65-1.06 3.54 2.67-5.46

72 hours 3.11 .84 .64-1,02 2.83 2.19-4.19

Remarks:

The regression lines

are given in fig, 19,
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Ld-p LINES OF DDT AGAINST FOURTH INSTAR
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EXPERIMENT NO, 20
_-—-—"-—b_'_"“'————._._,____"\_

Object: To determine the contact toxicity of Allethrin a
instar Red-Headed Pine Sawfly larvae,

Plan of Exgeriment:

Treatment: Seyen (six rates of application - 0.1, 0.2, 0.4, 0.6,
0.8, 1.0 8Pa and control)

gainst fourtp

Concentration of insecticide: 2.50%

Replicationsg: Three
No. of larvae Per treatment: Thirty

Total No. of larvae utilized: Two hundred and ten
Exptal Code: Rpg 30-70 Computer Code: RPS—ALL—(124—126J
Table No, 20
=== MOasl

Insecticide Mortality Counts After '
._____ﬁ__ﬁ_f___H________~__*“__h__ﬁ(_ﬁ__h______“__*ﬁ___hﬁ_

24 Hours 48 Hours
% Corr.

D/T ! Mort. Mort,

0/29] o 0
4/30 13 | 13
1/30] 3 3
10/30] 33 33 |13/30
14/30] 47 47 (18/30
; 17/29| 59 59  |18/29
Control 0/29) ¢ 0/28 0 1/28
__ﬁ______ﬁ___*__‘__L______i_______L_____l__~___~i-_--—-aﬁ-—-—

Findings: The summary of probit analysis ig gag follows:

LD 50 LD 95
Period b ug/cm2 FL ug/cmz FL
24 hours 2.38 2.50  11.98-3,64 12.94 |

48 hours 1.87

16,04

.92

Remarks:
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FIG.

20.
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EXPERIMENT NO. 21

Object: To determine the contact toxicity of Pyrix 20 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: 3, 0%
Replications: Three

No. of larvae per treatment: Thirty

Total No. of larvae utilized: Tyo hundred and ten

Exptal Code: RPS 31-70 Computer Code: RPS-PRX-(127-129)
Table No.21
Insecticide Mortality Counts After
24 Hours 48 Hours 72 Hours
Dosag % Corr. x| Gatr. % i Corr.
gpa |ug/cm D/T | Mort. Mort.| D/T Mort. Mort.H D/T | Mort. Mort.
0.1 |[0.329 3/30] 10 7 | 3/30! 10 41 5/30f a7 § 7
0.2 |0.639 | 3/30| 10 7 | 4730| 13 7 1 s/ 17 | 7
0.4 [1.190 |11/30| 37 34 |13/30 43 39 | 15/30f 50 ! 44
]
0.6 |1.954 7/301 23 21 |11/30 37 32 i 12/31( 39 32
0.8 |2.441 |14/30| 47 45 116/30 53 50 18/30} 60 56
1.0 {3.099 |19/30( 63 62 (23/30 77 75 25/30| 83 81
Control 1/30 3 2/30 7 3/30| 10 l
Findings: The summary of probit analysis is as follows:
LD 50 LD 95

Period b ug/cm2 FL ug/cm2 FL

24 hours 1.86 2.84 2.12-9.47 21.84 9.47-200.4

48 hours 2.40 2.14 1.70-2.87 10.34 5.93-40.46

72 hours 2.42 1.92 1.51-2,5] 9.17 5.40-33.99

Remarks: The regression lines are given in fig. 21.
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FIG. 21. Ld-p LINES OF PYRIK 20 AGAINST FOURTH INSTAR NEODIPRION LECONTEI(FITCH) (RED-HEADED PINE SAWFLY)
24, 48 AND 72 HOURS AFTER TREATMENT
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Table 22: Toxicity of Insecticides to Fourth Instar Neodiprion lecontei (Fitch)
at 2l; Hours after Treatment

_49_

LD 50, TFiducial Relative Toxicity LD 95 Fiducial Relative
Insecticide ug/cm2 Limitae Potency Index u cm2 Limits Potency
Carbofuran .006 .003- .009 2.67 267 .031 .023- .062 1.16
Matacil .009 .008- .010 1.78 178 .019 .016- .02l 1.89
(Aminocarb)
Cidial .010 .009-.012 1.60 160 .028 .023- .039 1.29
Bayer 77488 .01l .012- .016 L4y 11) .031 .026- .0l1 1.16
Fenitrothion .016 .013- ,019 1.00 100 .036 .029- .052 1.00
(Sumithion)
Me thomyl JOYT .01L4- .021 9L 9l 047 .037- .066 T
Baygon .020 - .80 80 .061 = .59
(Propoxur)
sLo8lL .02L .008- .042 BT 67 .058 .036- .81 62
(Cyanox)
Dursban .030 .026- .03l .53 53 .057 .048- .073 .63
Surecide .0L7 .041- .05 3L 3L .100 .085- .13 .36
Dupont 1602 .058 - .28 28 .10 - .26
Hopcide .073 .06~ .08l .22 22 .190 .140- .290 .19
CIBA 1797L .088 - 18 18 .200 - +18
F-6957 .100 .063- .510 .16 16 1.070 .290-85.89 .03
Dylox .099 .085- .110 .16 16 .250 J20 - 3l 1l
(Trichlorfon) \
Fitios .130 .110- .150 18 12 .280 .23 - .38 13
Pyrocide .290 - .06 6 10. 36 - .003
Imidan . 300 .059-2.86 .05 5 1.08 .50- .17+13 03
DDT .920 .67 -1.16 .02 2 5.13 3.63-9.07 007
Allethrin 2.50 1.98 -3.6L .006 .6 12.2) 6.82-42.43 003
Pyrix 20 2.8L 2.12 -9.47 .006 .6 21.8) 9.4,7-200.) 002
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FIG.22.

COMPARATIVE Ld-p LINES OF 9 ORGANOPHOSPHORUS INSECTICIDES AGAINST FOURTH INSTAR HEQDIPRIOM LECONTEL

(FITCH) (RED-HEADED PINE SAWFLY) FOR 24 HOURS AFTER TREATMENT
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FIG. 23.

COMPARATIVE Ld-p LINES OF 7 CARBAMATE AND 4 PYRETHRIN INSECTICIDES AGAINST FOURTH INSTAR NEODIPRION
LECONTEI (FITCH ) (RED-HEADED PINE SAWPLY) FOR 24 HOURS AFTER TREATMERT
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Table 23: Toxicity of Insecticides to Fourth Instar Neodiprion lecontei (Fitch)
at 48 Hours after Treatment

LD 50 Fiducial Relative Toxicity LD 95 Fiducial Relative
Insecticide ug/cm2 Limits Potency  Index ug/cm2 Limits Potency
Carbofuran .007 .00L- .009 2.29 229 .025 .019- .0l Tulih
Matacil .008 .007- .009 2.00 200 .019 .016- .025 1.89
(Amihocarb)
Cidial .009 .007- .010 1.78 178 .027 .021- ,039 1.33
Bayer 77,88 .016 .012- ,018 1.00 100 .031 .026- .00 1.16
Fenitrothion 016 .012- .019 1.00 100 .036 .028- .05l 1.00
(Sumithion)
Me thomyl .016 .012- .019 1.00 100 .0L5 .036- .066 .80
Baygon .019 - 8l 8l .056 - 6l
(Propoxur)
S Lo8l .022 .011- .035 .13 13 .055 .035- .270 .65
(Cyanox) _
Dursban .026 .019- .037 .62 62 .052 .037- .130 .69
Surecide .0LL .038- .050 .36 36 .078 .066- .100 L6
Dupont 1lgh2 .053 - .30 30 .130 = .28
Hopcide .067 .058- .078 2L 2l .190 140~ . 300 .19
F-6957 .066 .0L8- .130 2L 2ly .10 .18 -3.22 .09
CIBA 1797L .070 - .23 23 .27 = sl
Dylox .090 .077- .100 .18 18 .25 .200- .340 o1l
(Trichlorfon)
Pyrocide .110 - .15 15 1.2 - .03
Fitios .120 .033- .180 .13 13 22 .15 -11.07 .16
Imidan .260 .02);- ,670 .06 6 .95 L7 -.11+408 .0l
DDT .860 .65 -1.06 .019 2 3.5l 2,67 -5.16 .01
Allethrin 2,11 - .008 0.8 16.0) - .002

Pyrix 20 2.1 1.70 -2.87 .007 0.7 10.3Lh  5.93 -L0.L6 .003
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FIG.24. COMPARATIVE Ld-p LINES OF 9 ORGANOPHOSPHORUS INSECTICIDES AGAINST FOURTH INSTAR NEODIFRION

LECONTEI(FITCH) (RED-HEADED PINE SAWBLY) FOR 48 HOURS AFTER TREATMENT
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FIG.25. COMPARATIVE Ld-p LINES OF 7 CARBAMATE AND 4 PYRETHRIN INSECTICIDES AGAINST FOURTH INSTAR NEODIPRION

LECONTEI (FITCH) (RED-HEADED PINE SAWFLY) FOR 48 HOURS AFTER TREATMENT
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Table 24: 'Toxicity of Insecticides to Pourth Instar Weodi
at 72 Hours after Treatment

s BB

LD 50 Piducial Relative Toxicity LD 95
Insecticide ug/cm? Limits Potency Index  ug/em
Carbofuran .007 .003- .009 2.1L 21l .025
Matacil .008 .007- .009 1.88 188 .019
(Aminocarb)
Cidial .009 .005- .012 1.67 167 027
Me thomyl .013  .010- .016  1.15 115 .031
Fenitrothion ,015  ,012- .018 1.00 100 .03l
(Sumithion)
Baygon .018 - .83 83 .0L8
(Propoxur)
Bayer 77,88 .019 - <79 79 .030
s L08l .021  .017- .02% .71 71 .051
(Cyanox)
Dursban .026  .017- .037 .58 58 .052
Surecide .0L0 .035- .06 .38 38 .076
Dupont 16,2 .0L8 .025- ,073 31 31 .110
F-6957 0L9  .0LO- .068 41 31 .200
CIBA 17974 .058 - .26 26 .160
Hopcide 062 .053- .073 2l 2l .200
Dylox .088  .075- .100 17 17 230
(Trichlorfon)
Pyrocide .110 - .1l 1L 1.56
T'itios .120 - .13 13 .22
Imidan .220 - .07 7 .75
DT .8l .640-1,02 .02 2 2.83
Allethrin 1.75 1.38 -2.35 .01 1 9.92
Pyrix 20 1.92 612,81 .01 1 9.17

prion lecontei {Fitel)

Fiducial lelative
Limits Potency
019~ .04, 1.36
.016- ,025 1.79
.021- .041 1.26
.025- .0LL 1.10
.027- .050 1.00
- 71
- 1:13
Ol1- ,072 67
.036- .150 .65
.063- .100 45
071~ L1160 3L
.120- ,600 w7
- .21
.150- .330 A7
.190- .310 .15
- .02
- .15
- .05
2.19 -1.19 .01
5.65-33.43 .003
5.1,0-33.99 .00l
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FIG. 26

COMPARATIVE Ld-p LINES OF 9 ORGANOPHOSPHORUS INSECTICIDES AGAINST FOURTH INSTAR NEODIPRION LECONTEL
(FITCH) (RED-HEADED PINE SAWFLY) FOR 72 HOURS AFTER TREATEEET
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FIG.27 . COMPARATIVE
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Table 25: List of insecticides and sources

Insecticide

Type

Chemical Name

Source
D-Trans—-Allethrin Synethetic 2-allyl-4-hydroxy-3 methyl-2- McLaughlin,
90% L.C. ester cyclopenten—l—one ester of 2,2-  Gormley King Co.

dimethyl-3-(2-methylpropenyl) -

cyclopropanecarboxylic acid
Bayer 77488 Organo- phenylglyoxylonitrile oxime Chemagro
(Phoxim) phosphorus 0,0-diethyl phosporothioate
73% tech
BaygonR Carbamate o-isopropoxphenyl methyl- Chemagro
(Propoxur) systemic carbamate
13.9% E.C.
CIBA 17974 Carbamate Ciba-Geigy
407 E.C.
CidialR Organo-— ethyl mercaptophenylacetate
50% E.C. phosphorus 0,0-dimethyl phosphorodithioate  Ciba-Giegy
DDT Chorinated 1,1,1-trichloro-2,2-bis(p- Math, Col.
99% hydrocarbon chlorophenyl) ethane & Bell
DuPont 1642 Carbamate S-methyl N-(carbamoyloxy) DuPont
997 tech. thioacetimidate
DursbanR Organo- 0,0-diethyl 0-(3,5,6-trichloro-  Dow
48% E.C. phosphorus 2-pyridyl) phosphorothioate
DyloxR Organo- dimethyl (2,2,2-trichloro-1- Chemagro
(Trichlorfon) phosphorus hydroxyethyl) phosphonate
39% E.C.
F-6957 Botanical Plant extract McLaughlin,
(Stabilized Gormley King Co.
pyrethrins)
2.4% Sol.
FitiosR B/77 Organo- s- [ (ethylcarbamoyl) methyi]O Bombrini
20% E.C. phosphorus 0, (-dimethyl phosphorodithioate

systemic

HopcideR Carbamate o-chlorophenyl methylcarbamate Kumiai
20% E.C.
ImidanR Organo- 0,0-dimethyl S-phthalimido- Stauffer
90 UL FoilBa phosphorus methyl phosphorodithioate
MatacilR Carbamate 4-dimethylamino-m-tolyl Chemagro
(Aminocarb) contact methylcarbamate

347% Sol.



B

Insecticide Type Chemical Name Source

Methomyl Carbamate methyl-N- (methylcarbamoyl) DuPont

997 tech. oxy] thioacetimidate

NIA 10242 (Technical) 2,3 dihydro-2,2-dimethyl~7- Niagara

(Carbofuﬁan) Carbamate benzofuranyl methylcarbamate Chem.

(Furadan ) systemic

987 tech.

Pyrix 20 Pyrethrin mixture of four compounds, pyrethrin Chemical

20% E.C. extract I, pyrethrin II, cinerin I, cinerin II Insecticide
Corporation

Pyrocide 175 Pyrethrin 2 McLaughlin,

20% E.C. extract Gormley King Co.

54084 Organo- O-p-cyanophenyl 0,0-dimethyl Sumitomo

(Cyanox) phosphorus phosphorothioate

407% E.C.

SumithionR Organo- 0,0-dimethyl O-(4-nitro-m-tolyl) Sumitomo

(Fenitrothion) phosphorus phosphorothioate

50% E.C.

SurecideR Organo- O-p=-cyanophenyl O-ethyl Sumitomo

25% E.C. phosphorus phenylphosphonothioate

E.C. — Emulsifiable concentrate

Sol. - Solution

tech. — technical grade
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FIG. 19. Ld-p LINES OF DDT AGAINST FOURTH INSTAR NEODIPRION LECONTEI(FITCH) (RED-HEADED PINE SAWFLY)
24, 48 AND 72 HOURS AFTER TREATHMENT
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