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Abstract

Efficacies of a bioinsecticide (Xentari), chemical insecticide
(Pyrethroid), and an I.G.R. (Mimic) and combinations of Xentari and LCyo
of Baythroid or Mimic were assayed on parasitized and unparasitised
larvae of Spodoptera littoralis by Microplitis rufiventris. Treated larvae
showed lower mortality percentages, higher LCs values and longer LTsy
values than the unparasitised ones. Lowest concentration of Xentari (4 X
10* Diamond-back moth Units (DBMU) + LC; of Baythroid caused 16.67
and 23.33 % mortalities among parasitized and unparasitised larvae,
respectively, and the mixture showed potentiative effect. Also, the mixture
at 4 x 10* DBMU of Xentari + LC;o of Mimic led to 30.00 and 33.33 %
mortalities, respectively, and showed also potentiative effect.

INTRODUCTION

One of the most important cotton pests is the cotton leafworm, Spodoptera
littoralis (Boisd.). The insect is active almost all the year round and polyphagous,
feeding on many field and vegetable crops, ornamental, plants and weeds .

The long period, during which insecticides were widely used in Egypt, to
control the cotton leafworm led to environmental pollution and toxicity of mammals
and beneficial organisms. The simultaneous effect of pesticides on beneficial
organisms is represented by the destruction of predators and parasitoids, for example
parasitism percentage in the cotton leafworm, S. /ittoralis was as high as 75 % before
the extensive use of pesticides (1934- 1941), while it reached 1.9 — 6.2 % during the
period 1968 — 1977 (Attiah, 1977).
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From these points of view, appears the necessity of minimizing the quantity of
pesticides used to a minimum in IPM programs in which different control methods
might be applied.

The presented study was carried out to determine the effect of the
bioinsecticide (Xentari), the chemical insecticide (Baythroid), Insect Growth Regulator
(Mimic) and combinations of different Xentari concentrations with LCyo level of
Baythroid or Mimic to determine the potential and the additional effects of the
chemical or I.G.R. on healthy S, /ittoralis larvae and those parasitized by M. rufiventris.
This study may be considered of special importance in determining the insecticide of
higher efficacy on the target pest and of lower efficiency on the beneficial parasitoid.

MATERIALS AND METHODS

1-Rearing colonies of the cotton leafworm, Spodoptera littoralis:

A susceptibility colony of S. /ittoralis was reared in the laboratory at 28 + 20C
and 65 + 5 % R.H. . The colony was started by egg — masses collected from cotton
fields at the Experimental Farm of the Faculty of Agriculture at Moshtohor, Qalubia
Governorate. The castor —bean leaves were well — washed in running water, left until

dryness and offered to the hatching larvae.

2- Rearing of the parasitoid, Microplitis rufiventris Kok.:
The parasitoid was reared using the same method as previously described by Shalaby
(1968) .

3-Materials used:

a- mical insectici i

Baythroid 5% E.C. formulation: Emulsifiable concentrate containing 50 g. a.i. / litre.
Common name: Cyfluthrin.
Chemical name: Cyano- {4- fluoro-3- phenoxybenzylphenyl)}-methyl — Z - (2,2-
dichloroethenyl) —2,2 — dimethyl — cyclo — proppane carboxylate (C.A.).
Empirical formula: C;H;5ClL,FNO;
_Recommended rate: 37.5g. a.i /feddan.
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b- Bioinsecticide (Xentari):
Xentari, a selective bacterial insecticide containing 35.000. DBMU (Diamond ~
back moth units) of Bacillus thuringiensis subsp.aizawi per mg. of product.

c- Gr Regulator {Mimic); 24% F.L. form
Common name: Tebufenozide (RH- 5992).
Chemical name: 3,5- dimethylbenzoic acid 1- (1,1 dimethyl ethyl)-2- (4- ethylbenzoyl)
hydrazide,

Empi(ig@l formula: CyHaN20,

4-.Acute and delayed toxicity on healthy S. /itforalis larvae and those
parasitized by M. rufiventris;
1- Chemical insecticide (Baythroid):

A volume of 1 ml. Baythroid 5% E.C. (5x10° p.p.m.) was dissolved in 100 ml.
water to obtain the concentration of 500 p.p.m. as a stock solution. A volume of
3,6,9,12,15 and 18 ml. of the stock solution were diluted by a constant volume of 100
ml. water to obtain the final concentrations of 15,30,45,60,75 and S0 p.p.m.,
respectively.

2- Bioinsecticide (Xentari):

Weights of 0.114, 0.229, 0.343, 0.457, 0.571 and 0.686 grams of Xentari were
diluted, each in a constant volume of 100 ml. water to obtain the concentrations of
4x10°% 8x10% 12x10%,16x10% 20x10%and 24x10* Diamond- back Moth Units, respectively.

3- Insect Growth Regulator (Mimic):

A volume of 1.00 ml. Mimic 24% EC was dissolved in 100 ml. water to obtain
the concentration of 2400 p.p.m. as a stock solution. Volumes of 1.04, 2.08, 4.17,
8.33, 16.67 and 33.33 ml. of stock solution were diluted, each by a constant volume of
100 ml. water to obtain the final concentrations of 25, 50, 100, 200, 400 and 800
p.p.m., respectively.
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5.Effect of combinations of different bioinsecticide concentrations and LCy,
of the chemical insecticide or I.G.R. on healthy S. /ittoralis larvae and those
parasitized by M. rufiventris:

Different concentrations of Xentari (4x10*, 8 x10*, 12 x10%, 16 x10¢, 20 x10%,
and 24 x10% Diamond-back Moth Units) were prepared and mixed with LCy of
Baythroid or Minic for unparasitised and parasitized larval treatments.

The followi 1< 1€ followed in all ril

1-The second instar S. littoralis larvae (4 days old) were exposed to the
parasitoid, and treatments took place after 5 days of individual parasitism. Also, the
unpa@sit]‘sed S. littoralis larvae were treated at the same age (9 days after hatching).

2- For each treatment, three replicates, each of ten larvae, placed in a cup
(6x7.5 cm.), were allowed to feed on the treated castor-bean leaves for a period of 24
hours for chemical insecticide and I.G.R. treatments. The larvae were allowed to feed
for 48 hours in case of Xentari or the combination of bioinsecticide with LCy of either
the chemical insecticide or I.G.R. compound. The mortality rates were recorded daily.
Larvae that survived after treatment were transferred to other cups containing
untreated castor-bean leaves on which they were fed till emergence of the full grown
larvae of parasite.

3- Before exposing the larvae to treated food, they were starved for 6 hours in
order to obtain rapid simultaneous ingestion of the contaminated food

4- Control test was conducted by dipping clean castor-bean leaves in water,
left to dry and then offered to the experimental larvae.

5- Each experiment was carried out under the laboratory conditions of 28 +
29C and 65 £ 5% R.H.

Statistical analysis:
1- As larval mortality percentages, in control treatments, ranged from 5-20%,
the obtained data were corrected according to the formula of Abbot (1925).
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2- The LGsp_and LT, values at 5% confidence limits and slopes of regression
lines were represented and interpreted using probit analysis statistical method of
Litchfield and Willcoxon (1949).

mbination tr nts:
To find out the joint toxicity of various insecticide mixtures, the simple method
of Sun and Johnson (1960) was followed.
Co-toxicity factor = rved % m ity — ed % mortali
Expected % mortality

This factor was used to differentiate the results into three different categories.
A positive factor of 20 or more meant potentiation, a negative factor of 20 or less
meant antagonism, and any intermediate value between -20 and +20 was considered
only additive effect.

RESULTS AND DISCUSION

1. Effect of bioinsecticide (Xentari), chemical insecticide (Baythroid), I.G.R.
(Mimic) and selected mixtures: 1.1. On S. /ittoralis larvae

The second instar S, fittoralis larvae (4 days old) were treated after (5 days) of
individual parasitism (9 days old) with castor-bean leaves treated with different
concentrations of Xentari, Baythroid, Mimic and combinations of Xentari and LCyq of
Baythroid or Mimic (calculated from LCyq level of Baythroid or Mimic derived from the
probit line for both healthy and parasitized larvae).

The differences in percentages of daily larval mortality of both healthy and parasitized
S. littoralis larvae are presented in Table 1, while the calculated LTs and LCsy values
are shown in Table 2 .

a-Bioinsecticide treatments:

The corrected mortality percentages after 72 hours (at which LCsy's were estimated)
for the parasitized S. /ittoralis larvae treated with Xentari increased by increasing
bioinsecticidal concentrations and ranged from 16.67 to 73.33 at the concentrations of
4 x 10* to 24 x10* DBMU were considered. While, percentages in case of healthy
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larvae at the same age and concentrations ranged between 20.00 to 86.67,
respectively Table, 1.

However, as shown in Fig. 1, the LCsy values were 15 x 10* for parasitized
larvae, while this value was lower, reaching 10.5 x 10* in case of treated healthy S.
littoralis larvae, indicating that the parasitized larvae were less susceptible to
bioinsecticidal treatments than the heaithy ones at same age. These results agree with
those of Nealis and Van Frankenhuyzen (1990) on 3 “-and 4 ' instar larvae of
Choristoneura fumiferana parasitized by Apanteles fumiferanae that were fed on
foliage of Abjes balsamea and sprayed with a commercial formulation of &
thuringiensis , also Kares et al. (1998), on 2 “ instar larvae of S. /ittoralis parasitized
by M. rufiventris which were fed on castor bean leaves contaminated with Delfin,
found during the first 48 hours after parasitism, slight differences occurred in the body
length, body weight and the amount of food eaten by the unparasitized and
parasitized larvae, but gradually, these differences increased in case of parasitized
larvae till the emergence of the parasites.

The data tabulated in Table 2 it could be observed that ,after Xantari
treatments,the LTs; values were longer in case of parasitized larvae than those needed
for the unparasitized larvae. LTs; values were 44, 34 and 26 hours for the
unparasitized larvae and 60, 52 and 42.5 hours for parasitized larvae by using the
concentrations 16 x10%, 20 x10%and 24 x10%, respectively.

These results are in agreement with the findings of Kares et al. (1992) who
studied the efficacy of Bactospeine on the 2 ™, 3 ™ and 4 larval instars of Artogesa
rapae (L.). The authors found a negative correlation between the recommended
concentration and the LT s, values.

b. Chemical insecticide treatments:

The corrected mortality percentages of parasitized larvae after 24 hours of treatment
with Baythroid concentrations between 15 to 90 ppm, ranged from 13.33 to 80.00 %,
opposed to 30.00 — 93.33 % for the unparasitized larvae. The LCs values were 52
(43.70 — 61.88) ppm and 33 (26.83- 40.59) ppm for the parasitized and unparasitized
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larvae, respectively Fig.2. These data revealed that the parasitized larvae were less
susceptible to the chemical insecticide treatments than the unparasitized larvae.

The LTy, values were 38 and 24 hours for unparasitised larvae and78 and 44
hours for parasitized larvae at the concentration of 30 and 45 ppm, respectively, thus
underwent longer LTsy's for the parasitized than the unparasitized larvae. Also, these
periods shortened, generally by increasing the tested concentration Table, 2 .

These results are in agreement with those of Shalaby ef al (1986) who
concluded that S. Jittoralis larvae parasitized by M. rufiventris were less susceptible to
Bolstar 720 EC treatments than unparasitized ones of the same age.

C. Insect Growth Regulator treatments:

The corrected mortality percentages of parasitized larvae after 72 hours of
treatment with insect growth regulator (Mimic) concentrations (25 to 800 ppm) ranged
from 16.67 to 83.33 %. While in case of unparasitized larvae, these percentages
ranged between 30.00 to 93.33 %. The LCs, values were 150 (109.5- 205.5) ppm for
parasitized larvae and 95 (67.86 — 133.00) ppm for unparasitized ones Fig. 2. These
data indicated the lower susceptibility of parasitized larvae to Mimic treatments than
the unparasitized ones.

These results were in agreement with findings of Kares (1990) who found that
Diflubenzuron caused higher mortality rates among unparasitised S. /ittoralis larvae
than parasitized ones

When, the LT values Table 2 were longer, in case of parasitized larvae (88,
67, 49 and 38 hours at concentrations 100, 200, 40C and 80C ppm, respectively) than
unparasitized ones at the same concentrations (58, 43, 39 and 30 hours, respectively).
It could appear that the LTs's shortened as the applied concentrations were
increased. These results agree with Kares (1990) who found that the LT, values
among late second instar of S, /ittoralis parasitized by Zele nigricornis and treated by
Diflubenzuron were longer than those of the unparasitized larvae at the same

concentration.
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The differences in LCsp and LTso values between the parasitized S. littoralis
unparasitized ones may be due to the amount of toxic food ingested, since the
parasitized larvae cease feeding and therefore ingest less toxicant. Lewis (1970) found
that parasitized host larvae of Porthesia similis (Fuessly) by Microplitis cerurae; S.
littoralis by M. demolitor, S. littoralis by M. rufiventris and Heliothis zea by M. croceips,
respectively had small body size, body length and body weight Kares et al. (1998)
found also that S. /ittoralis larvae parasitized by Microplitis rufiventris had less body
length, body weight and the amount of food eaten were comparatively less than those
of healthy larvae.

d. Combination treatments:

Two methods were followed to determine the combined effect of different Xentari
concentrations mixed with sublethal concentration (LCyo ) of Baythroid or 1.G.R. (Mimic).
The first, by determining the LCs, values and the second, by estimating the Co-toxicity
factor.

d.1. Mixture of different concentrations of Xentari with LC,, of Baythroid:
First method:

After 72 hours from treatment with combination of different concentrations of Xentari
and calculated LC,, of Baythroid (= 6.6 ppm for the unparasitized or 10.4 ppm for the
parasitized larvae),the corrected mortality percentages were 23.33, 50.00, 70.00,
80.00, 86.67 and 90.00 % for unparasitized larvae, and 16.67, 33.33, 50.00, 60.00,
70.00 and 73.33 % for the parasitized larvae, at concentrations of 4, 8, 12, 16, 20 and
24 x 10 DBMU of Xentari + LC;g of Baythroid.

] The LCs values Fig., 4 were 7.8 x 10° DBMU + 6.6 ppm Baythroid and 12 x10*
DBMU + 10.4 ppm Baythroid for unparasitized and parasitized larvae, respectively.

Generally, the parasitized larvae showed lower mortality rates than the
unparasitized ones at different experiments. In addition, the LCs, values were higher in
case of parasitized than those required for unparasitised ones larvae.
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Moreover, chemical insecticides caused higher mortality percentages among
unparasitized and parasitized larvae than in those treated with the bioinsecticides, but
for larvae treated with the combination of the bioinsecticide with calculated LCyq level
of chemical insecticide, the mortality percentages were higher than each of
bioinsecticide or chemical insecticide alone.

Second method:

Data in Table 3 (a,b) show that treatment with combination of Xentari at low
concentrations of 4 and 8 x 10* with LCy level of Baythroid for unparasitized larvae
caused mortalities of 23.33 and 50.00 % and the values of Co-toxicity factor were +
33.31 and + 22.94, respectively, indicating potentiation in their effect. While, the
higher concentrations of Xentari (12, 16, 20 and 24 x10% ) combined also with the
LCyo of Baythroid and offered to the unparasitized larvae, led to corrected mortality
percentages of 70.00, 80.00, 86.67 and 90.00 % and the Co-toxicity factor values
were + 18.64, +11.11, +7.44 and + 3.49, respectively, indicating additive effects.
While in case of parasitized larvae, Xentari at the lowest concentration (4 x10%), the
Co-toxicity factor was potentiative (+ 44.96). While, mixing Xentari at higher
concentrations (8, 12, 16, 20 and 24 x10* DBMU) with LCy, of Baythroid caused 33.33,
50.0, 60.00, 70.00 and 73.33 % corrected mortalities, respectively, and the Co-
toxicity factor values were (+ 18.32, + 14.94, + 10.09, +7.97 and + 4.01),
respectively indicating additive effect of the used combinations.

Generally, the combination of the bicinsecticide with LCy, of the chemical insecticide
caused higher mortality for unparasitized larvae than parasitized ones. The low
concentrations of the bioinsecticide produced potentiation, while the high
concentrations produced additive effects for unparasitized and parasitized larvae.

d.2. Mixture of different concentrations of Xentari with LC;, of Mimic:
First method:

After 72 hours from feeding S. /ittoralis larvae on castor-bean leaves treated
with combination of different concentrations of Xentari (4, 8, 12, 16, 20 and 24 x10*
DBMU) and calculated LC;o of Mimic (= 19.0 ppm for the unparasitized larvae or 30.0
ppm for parasitized ones), the corrected mortality percénbag&s among treated S.
littoralis larvae were 33.33, 60.00, 76.67, 86.67, 93.33 and 96.67 % for unparasitized
larvae and 30.00, 46.67, 63.33, 73.33, 83.33 and 86.67 % for parasitized ones,
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respectively Table, 4. The LCs values Fig., 5 were 6.8 x 10° DBMU + 19.0 ppm and
8.6 x10* DBMU + 30.0 ppm for unparasitized and parasitized larvae, respectively. It is
clear that the parasitized larvae showed lower mortality percentages and higher LCsy's
than the unparasitized ones. Moreover, insect growth regulator showed higher
mortality percentages among the unparasitized and parasitized larvae than caused by
with the bioinsecticide alone, although the larvae treated with the mixture of the
bioinsecticide with LC, of insect growth regulator, the mortality percentages were
higher than either the bioinsecticide or insect growth regulator alone.

Second method:

Data in Table 4 show that feeding the unparasitized larvae of S. /ittoralis on castor-
bean leaves treated by combination of Xentari at lower concentrations of 4 and 8 x10*
with LCyo level of Mimic for unparasitized larvae caused mortalities of 33.33 and
60.00% and the Co-toxicity factor values were + 25.77 and + 20.80 indicating
potentiative effect of these materials. While, by using Xentari at higher concentrations
(12, 16, 20, 24 x10* DBMU to be mixed with LCy, level of Mimic, the corrected
mortality percentages were 76.67, 86.67, 93.33 and 96.67 % and the Co-toxicity
factors values were + 12.75, + 7.00, + 4.08 and + 0.70, respectively, showing
additional effects. While in case of parasitized larvae, the mixture of Xentari at lowest
concentration (4 x 10*) with LC;o of Mimic caused mortality of 30.00 % and the Co —
toxicity factor value was + 20.00 indicating potentiative effect. , higher concentrations
of Xentari (8, 12, 16, 20, 24 x10%) DBMU combined with LCy, of Mimic, caused
corrected mortality percentages of 46.67, 63.33, 73.33, 83.33 and 86.67 % and the
Co-toxicity factor values were +13.83, + 11.11, + 7.84, + 6.38 and + 3.18 which
indicated additive effect of the mixture.

Generally, the combination of the bioinsecticide with .calculated LCy of insect growth
regulator caused higher mortality percentages among unparasitized larvae than
parasitized ones. The low concentrations of Xentari, when mixed with LCyy of Mimic
produced potentiation, while the high concentrations produced additional effects in
both unparasitised and parasitized larvae.
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These results are in agreement with Hamilton and Attia (1977) who studied
the effect of mixtures of a B thuringiensis product (Dipel) and 7 pesticides
(Tricyclohexyltin hydroxide, Fentin hydroxide, Phosphamidon, Dimethoate-S-methyl,
Binapacryl, Demeton-S-methyl and Chlordimeform hydrochloride) against 3 @ instar
larvae of Plutelia xylostella. Binapacryl, Tricyclohexyltin hydroxide, Chlordimeform and
Fentin hydroxide at the LCs, level synergised B. thuringiensis;, while on the contrary,
Demeton- S- methyl and Dimethoate were highly antagonistic. Abdel ~ Megeed et
al.(1984/1985) reported that the binary mixtures of Dipel/ Methoxy resulted an
additive or antagonistic effects in varying degrees when the second instar larvae of S.
littoralis were fed on treated leaves for five days. While the binary mixtures of 500 gm.
Dipel/300 cc. Fenvalerate resulted a potentiation effect for the 4 ™ instar larvae of S.
littoralis by feeding for five days on treated leaves. While, in case of the 2 ™ instar
larvae feeding on the same mixture for 5 days, an antagonistic effects were achieved.
They, also, found a potentiation effect resulted when the 4 ® instar larvae fed for 24
hours on treated leaves sprayed at 250 gm. Dipel / 500 cc. Cyanophos, while on the
contrary an antagonistic effect occurred when the 2 ™ instar larvae were fed for five
days on leaves sprayed at rate of 500 gm. Dipel /500 cc. Cyanophos. El-Zemaity and
El-Refai (1987) also revealed potentiation of the combination of Fenvalerate at LCys
and Dipel (8. thuringfensis subsp. kurstaki) against larvae of S. /ittoralis. Raising the
LC value of Fenvalerate revealed an additive effect. The Co-toxicity factor decreased
when the LC value of Fenvalerate or Dipel were increased. Also, Kares (1991a)
showed that the 4 ¥ instar larvae of P. gossypielia treated by the combination of
Bactospeine at low concentrations of bioinsecticide with LC;, of Cyanophos (16 ppm)
or Fenvalerate (8 ppm) produced potentiation, but mixing Bactospeine or Thuricide at
higher concentrations of (4.5 x10%, 6 x10% and 7.5 x10* 1.U.) with LCy, level of
Cyanophos or fenvalerate produced additional effects. Aiso, El-Mandrawy (1995)
studied the effect of Delfin, the chemical insecticide (Baythroid) and a combination of
different Delfin concentrations with LC;, level of Baythroid on unparasitized and
parasitized larvae of S, /ittoralis by M. rufiventris. The study indicated that Baythroid
caused higher mortality than the bioinsecticide, but for larvae treated with the
combination of the bioinsecticide Delfin with calculated LC,, level of chemical
insecticide, the percent mortality was inbetween the two values. When Delfin at high
concentrations of 16 x10%, 20 x10* and 24 x10* S.U. was combined with LCyq level of
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Baythroid for unparasitized and parasitized larvae, the mixture indicated additive
effects of the mixture.

CONCLUSION

Results obtained showed that the parasitized S. /ittoralis larvae by M. rufiventris
were less affected by the assayed materials (bioinsecticide, I.G.R. and chemical
insecticide)than unparasitised ones. In all treatments, the parasitized larvae showed
lower mortality percentages, highest LCsy and longer LT, than the unparasitised ones
of the same age, at the same concentration. It was also evident that using mixtures of
the bioinsecticide (Xentari) + LC;q of the chemical insecticide (Baythroid) or the I.G.R.
(Mimic) to be offered for larvae treatments led to higher mortality percentages among
treated larval than case of using the bioinsecticide alone. It was clear that mixing the
LCyo of Baythroid or Mimic to the low concentrations of Xentari produced potentiative
effect on the parasitized and unparasitized larvae, while additive effect on treated
larvae was detected when the LCy of chemical insecticide were mixed with higher
concentrations of the bioinsecticide.
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Table 1. Corrected mortality rates for parasitized and unparasitized S. littoralis
larvae treated with bioinsecticide (Xentari),chemical insecticide
(Baythroid) and I.G.R. (Mimic).

Comulative mortality % after days of treatment

Conc.” Parasitized larvae** Unparasitized larvae
1# [2u J3u ] an] on] [1= [om [3ut [ 4n] |

DBMU *+* Bio- insecticide (Xentari

0.00 0.00 0.00 3.33 3.33 100 0.00 3.33 3.33 3.33

4x10° 0.00 6.67 16.67 | 23.33 | 100 3.33 10.00 | 20.00 33.33

8x10* 3.33 10.00 26.67 | 33.33 | 100 6.67 16.67 | 36.67 46.67

12x10* 10.00 | 20.00 36.67 | 46.67 | 100 16.67 | 30.00 | 50.00 56.67

16x10* 20.00 | 33.33 50.00 | 63.33 | 100 26.67 | 46.67 | 63.33 70.00

20x10* 26.67 | 46.67 63.33 | 70.00 | 100 36.67 | 56.67 | 76.67 83.33

24x10* 33.33 | 56.67 73.33 | 76.67 | 100 46.67 | 73.33 | 86.67 93.33 o
Ppm Chemical insecticide (Baythroid) 8
0.00 0.00 3.33 3.33 3.33 100 0.00 3.33 3.33 3.33 ;
15 13.33 | 20.00 23.33 | 40.00 | 100 30.00 | 36.67 | 50.00 63.33 g
30 23.33 | 33.33 36.67 | 56.67 | 100 33.33 | 56.67 | 73.33 83.33 %
45 40.00 | 53.33 63.33 | 70.00 | 100 50.00 | 70.00 | 86.67 96.67 '8
60 56.67 | 70.00 76.67 | 80.00 | 100 73.33 | 86.67 | 93.33 100.0 §
75 70.00 | 83.33 90.00 | 93.33 | 100 86.67 | 96.67 | 100.0 100.0 g
90 80.00 | 93.33 96.67 | 100.0 | 100 93.33 | 100.0 | 100.0 100.0 g
ppm LG.R. (Mimic) it
0.00 0.00 0.00 3.33 3.33 100 0.00 0.00 0.00 3.33 §
25 3.33 10.00 16.67 | 23.33 | 100 6.67 16.67 | 30.00 43.33 §
50 6.67 16.67 26.67 | 40.00 | 100 10.00 | 26.67 | 43.33 56.67

100 13.33 | 20.00 43.33 | 53.33 | 100 20.00 | 33.33 | 56.67 70.00

200 16.67 | 23.33 56.67 | 63.33 | 100 26.67 | 43.33 | 70.00 63.33

400 20.00 | 33.33 70.00 | 76.67 | 100 33.33 | 50.00 | 80.00 93.33

800 26.67 | 46.67 83.33 | 90.00 | 100 40.00 | 63.33 | 93.33 100.0

*  Concentration

** Treatments took place after 5 days from parasitism (9 days old larvae).

*** Diamond back moth units
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Table 2. Comparative mortality — time values of parasitized and unparasitized S,
littoralis larve fed on castor bean leaves dipped in different
concentrations of Xentari, Baythroid and Mimic.

Confidence limits at P0.05 of

Concentration L. T50 | Slope
(hours) LT 50 Slope
Bioinsecticide (Xentari)

Unparasitized larvae

6x10° DBMU * 44.0 4.18 61.60 : 31.43 12.54 :1.39
10x10* DBMU * 34.0 2.99 45.22 : 25.56 5.83:1.53
4x10* DBMU * 26.0 2.64 37.44 : 18.06 5152135

Parasitized larvae

16 x10% DBMU * 60.0 2.00 73.80 : 48.78 3.10:1.29
10 x10% DBMU * 52.0 2.45 64.48 : 41.94 3.70:1.62
4 x10° DBMU * 42.5 2.33 52.23 : 34.55 3.15:1.73

Chemical inseticide (Baythroid)

Unparasitized larvae
30 ppm 38.0 2.87 49.40 : 29.23 5.17:1.59
45 ppm 24.0 2.88 32.88: 17.52 5.76 : 1.44
Parasitized larvae
30 ppm 78.0 3.10 100.62 : 60.47 6.82:1.41
45 ppm 44.0 3.40 55.0 : 35.20 8.16:1.42
1.G.R. (Mimic)
Unparasitized larvae
100 ppm 58.0 2.95 75.40 : 44.62 5.31:1.64
200 ppm 43.0 2.60 55.9 : 33.08 4.94:1.37
400 ppm 39.0 3.15 52.65 : 28.89 7.04:1.45
800 ppm 30.0 1.79 36.90 : 24.39 2.51:1.28
Parasitized larvae
100 ppm 88.0 3.20 123.20 : 62.86 7.68 : 1.33
200 ppm 67.0 2.85 87.10 : 51.54 5.13:1.58
400 ppm 49.0 2.38 60.27 : 39.84 3.57 : 1.59
800 ppm 38.0 2.08 45.60 : 31.67 2.88 :1.53

* Diamond-back moth Units
Table 3 - a . Comparative toxicities of unparasitized and parasitized S. /ittoralis larvae fed on trcated
castor- bean leaves with different concentration of bioinsecticide (Xentari), chemical
insecticide (Baythroid), I.G.R. (Mimic) and the combination of Xentari
Confidence limits at (Po-05)

Treatment LC s Slope | LC 50 | Stope
Unparasitized larvae
Xentari 105 10 239 | 784x 10— 1407 x10° 67342
Baythroid 33 ** ppm 2.56 26834059 2.06-3.17
Mimic 95 * ppm 4.01 67.86—133.00 251642
4 i
Xentari + LCioBaythroid | 7.8x10"+ 6.6 ppm* | 244 | 609%10 el [ T
) Y]
Xentari + LOwMimic | 68*10-190ppm | [ 535x10 HO0-geaos [ T
Parasitized larvae
Xentati 5x10° 273 | NI8Ix10-1905x10' ] 175-426
Baythroid 52 2.07 43706188 0.82-2.50
Mimic 150 471 109.50 - 205.50 2.98—7.44
2 w T
Xentari + LCoBaythroid | 12x 10" +154ppm | 308 | %32 "'0“2'1‘;4'5"2" 1001 81-524
4 4
Xentari + LC,Mimic | 86x10'+30ppm | 281 | 877%10 ”03;‘:0”‘92 MO 81436

* Computed from 72 hours of the mortality data
Diamond back moth units
** Computed from 24 hours of the mortality data.
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Table 3 — b . Efficacy of mixtures of Xentari and LCyo of Baythroid on the unparasitised and parasitized S.

littoralis larvae and those parasitized by M. rufiventrris.

Calculated %
Concentration mortaht}/ from Ldp s | Observed Co-
lines il Combined
Baythroid % % toxicity effects
8 | Xentari , | mortality | mortality | factor
[ LCio Xentari | Baythroid
T | DBMU
(p.p.m.)
4x 10* 13.50 17.50 2333 33.31 ++
- | 8x 10t 36.67 40.67 50.00 22.94 ++
§ 12 x 10* 55.00 59.00 70.00 18.64 00
ﬁ 16 x 10* | 6.6 68.00 4.00 72.00 80.00 1111 00
g’ 20 x 10* 76.67 80.67 86.67 7.44 00
24 x 10% 83.00 87.00 90.00 3.49 00
4x 10* 10.00 11.50 16.67 44.96 ++
= 8x 10* 26.67 28.17 33.33 18.32 00
5 12 x 10* 42.00 43.50 50.00 14.94 00
2 16 x 10* | 10.40 53.00 1.50 54.50 60.00 10.09 00
N
13 20 x 10° 63.00 64.83 70.00 7.97 00
-| 24 x 10* 69.00 70.50 73.33 4.01 00

Table 4. The susceptibility of unparasitised and parasitized S, /ittoralis larvae and those parasitized by

M. rufiventrris.
Calculated %
Concentration Irir:;r:ahty from Ldp Expected | Observed | Co- gz
= % % toxicity
8 | xentan | BoVEIOM X | ortanty | moraity | tactor | T
c DBMU LCio Xentari | Baythroid
= (p.p.m.) :
S [ 4x10f 13.50 26.50 3333 25.77 ++
S | 8x10 36.67 49.67 60.00 20.80 ++
g | 12x10° 55.00 68.00 76.67 1275 | o0
g 16 x 10% | 19.0 68.00 | 13.00 81.00 86.67 7.00 00
20 x 10 76.67 89.67 93.33 4,08 00
24 x 10* 83.00 96.00 96.67 0.70 00
g | 4x10* 10.00 25.00 30.00 20.00 | ++
g |8x10 26..67 41.67 46.67 1383 | 00
T |12x10* 42.00 57.00 63.33 i1l |00
& |16x10° 53.00 68.00 7333 7.84 |00
20 x 10° | 30.0 63.00 15.00 78.33 83.33 638 | 00
24 x 10* 69.00 84.00 86.67 3.18 |00
00 = Addition.

++ = Potentiation.
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