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ABSTRACT

The LCs, of the insecticides viz.,, abamectin, emamectin benzoate, novaluron and lufenuron against Slitura was
determined as 210.23, 102.12, 350.45 and 453.78 ppm, respectively, whereas the fungicides viz.,, mancozeb,
chlorthalonil, and carbendazim recorded LCs, values of 97.0, 1.16 and 40.94 ppm respectively. The test insecticides
were non toxic to A.flavus at LCx, field recommended and other concentrations, whereas fungicides were also non
toxic to Slitura.
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INTRODUCTION

During the past two decades, plant protection assugneater importance as a consequence of tremgficease

in pest problems due to adoption of intensive adftical practices. Frequently insect pest and disgare occurring
simultaneously causing enormous crop losses wamtanihe farmers to take up effective control measurAt
present, highly effective fungicides and insectisidwith novel modes of action are available andsédhare
becoming increasingly important in modern agricwtilas a component of integrated pest management and
resistance management strategies. Avermectins aerogyclic insecticides with low toxicity to nonrgget
organisms and the environment. Chitin synthesisbitdrs are known to influence the insects by ity or
interfering with chitin deposition during and afteroult and are reffered as insect specific inseld They are
recommended for use against wide spectrum of Igpéitan pests attacking the foliage and fruits.

MATERIALS AND METHODS

Experiments were conducted in the Department obfotogy, College of Agriculture, Rajendranagar, Eabad
during 2009-2010. For assessing the biologicalctffeness of the insecticides, tobacco caterpBawdoptera
litura was used as the test insect. Similarly, for evaigabiological effectiveness of fungicide&spergillus flavus
was selected as test fungus.

Egg clusters oSlitura were collected from castor crop from the fieldsStdident farm, Rajendranagar, Hyderabad
and multiplied from a single egg mass of a singlalta The first instar larvae soon after hatchingni the eggs,
were transferred to glass trough containing freahtar leaves. The larvae were provided with frest by
transferring them daily into fresh rearing tray gupation and adequate care was taken to prebheninfection
from fungal and other contaminants. The pupae wellected and transferred to a cage and the csti@b soaked

in 5 per cent sucrose solution was provided as toothe emerging adults in the cage. After a wedik'e, the
adults started emerging. The eggs laid on cottoloth were removed daily and kept in glass troughtaining
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moistened filter paper to facilitate hatching. Taays old larvae o8litura of same size and wheighing 30-35 mg
were used for bio-assay experiments.

Four insecticides, abamectin (Dynamite, 1.9% EC).819%, emamectin benzoate (Proclaim5% SG) at2@0
novaluron (Rimon 10% EC) at 0.01% and lufenuromi(8i5.4% EC) at 0.01% and Fungicides, mancozebgbé
M- 45) at 0.25%, carbendazim (Bavistin 50% WP) 408 and chlorothalonil (Kavach 75%WP) at 0.20%rewe
selected for the study.

The pure culture oA. flavus was maintained on Potato Dextrose Agar (PDA) mdby periodic subculture at
regular intervals so as to obtain a regular sugblyniformly grown culture for compatibility studie Conidial
suspension oA\. flavus was prepared from 10 days old culture. The coniiae scrapped from surface of the
colonies and transferred to sterile distilled watehich was filtered through a double layered muslioth. The
conidial suspension was diluted in such a way s asntain 25-30 conidia per microscopic field wiseen under
the low power of a compound microscope and wetized for carrying out the investigation.

Conidial suspension @ flavus was prepared from 10 days old culture. The conidiee scrapped from surface of
the colonies and transferred into distilled wated diltered through a double layered muslin cléthe conidial
suspension was diluted in such a way so as to ico2830 conidia per microscopic field when seedarrthe low
power of a compound microscope and was utilized#orying out the investigation.

Abamectin, novaluron and lufenuron of 52.6 ml, 10amd 18.5 ml respectively were measured and tearesf to
100 ml volumetric flasks separately. Acetone wadeadto each of the flasks and made upto 100 ml eatistant
shaking of the flask care that the insecticidesevthoroughly mixed with acetone. Emamectin benz{kleg) was
weighed and transferred to 100 ml volumetric flasid 10-15 ml of distilled water was added to itaksEm
thoroughly to form paste. Volume was made upto bflOby adding distilled water to obtain one per cent
suspension. The flasks having one per cent of ¢higeaingredient of insecticide was taken as thelkstsolution.
These stock solutions were kept in refrigerator wede removed an hour before use so as to bringahgions to
room temperature. Further dilutions to desired eoirations were prepared following the serial dhluttechnique
using distilled water as diluent. These workingaamtrations were prepared fresh just before tregravery time.

Foodoptera litura was exposed initially to concentrations of widemga and on the basis of mortality recorded, a
series of concentrations of narrow range were smleto which the test insect was again exposed. seme
procedure was repeated till mortality data in ageanf 20.0 to 80.0 per cent were recorded. Theonarange
concentrations of selected insecticides which gaggality in the above range are furnished below:

Abamectin : 350, 300, 250, 200, 150, 100 and 50 ppm
Emamectin benzoate : 180, 160, 140, 120, 100, 80 and 60 ppm
Novaluron : 600, 500, 400, 300, 200 and100 ppm
Lufenuron : 900, 700, 500, 400, 300 and 200 ppm

Mancozeb (133.33 mg), carbendazim (200 mg) andathlalonil (133.33 mg) were weighed and transfetoe#l00
ml volumetric flasks separately. Little quantity water was added to fungicides and the flasks vedraken
thoroughly to form into a paste. The paste was magleco 100 ml by adding distilled water while shaki
simultaneously. In this way suspension of manco@8Blppm (0.1 %), chlorothalonil 1000 ppm (0.1 %Y an
carbendazim 1000 ppm (0.1 %) was prepared. Frosethengicide suspensions, different graded conatoiis
were prepared by serial dilution method every tjug before their use.

The test fungusA. flavus was initially exposed to concentrations of widange and on the basis of percentage of
non-germinated spores, a series of concentratibrexjaired range were selected. The spores weiia agposed to
these concentrations and the germination of spwm@s recorded. The same procedure was repeatethdill
percentages of non-germinated spores in a ran@®-80 was recorded. The concentrations of funggcidbich
gave percentages of non-germinated spores in tige 20-80) are given below.

Mancozeb : 500, 250, 100, 50,25 and 10 ppm
Chlorothalonil : 3.0, 2.0, 1.5,1.0,0.75 and Opprp
Carbendazim : 250, 200, 100, 50, 25, 10 and 5 ppm

Topical application method was followed to test thgicity of insecticides against larvae &fitura. Moderately
tender castor leaves were cut into discs of 5 amdter and placed in petri dishes. Larvae aregetkem petri dish
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and each larva is treated with insecticide by applyn thorax region with the help of micropipet@bservations
on mortality were recorded at 72 h intervals afbertreatment.

The toxic effect of fungicides té. flavus was tested by using the slide germination techeiggcommended by
Montegomery and Moore (1938).

Glass cavity slides (3x1") were used for this pwgdhe fungicidal fluid of 0.06 ml was placed byame of a
micropipette and spread uniformly in the caviti€ke slides were kept under a fan for quick dryifidumgicidal
fluid. After complete drying, spore suspensionAdiavus was transferred at the rate of 0.03 ml in the tgaby
means of micropipette, spread evenly and wereitf®ibated in moist chambers.

Rectangular plastic boxes with moistened tissuespaprved as moist chamber. Over the moist tissperp ‘U’

shaped bent glass tube was placed, which servadsapport for the slides. The sealed slides plased the ‘U’

shaped glass tube inside the moist chambers weubated for 24 h at room temperature (26€30 The incubation
period of 24 h was pre-determined as maximum nurobeonidia germinated by this period. After theesified

period of incubation, the number of non germinagpdres was counted by means of compound microsooger
low power (10X). Hundred spores were counted faheaplication and each treatment was replicatédeth

The fungicide concentration that inhibited 50 pentcof spores (Lgg) of the test fungus was mixed with different
concentrations of insecticides. The spore.dfavus were exposed to these mixtures and the spore gation was
recorded at 24 h after incubation. The per centgerminated spores was calculated for each neixXturassessing
the occurrence of synergism, antagonism and natédffeespect of toxicity of fungicide to test furggwhen mixed
with the insecticides.

Calculation of LCsg values

To determine LG, values of each insecticide and fungicide, the eatrations that gave 20 to 80 per cent mortality
of the Slitura and per cent inhibition of spore germinationfofiavus were subjected to probit analysis (Finney,
1952). The data on L values are presented for each insecticide andididegseparately and used for further
studies on bio-efficacy. The data on per cent iitibito of spore germination was subjected to Ablsottbrrection
(Abbott, 1925) wherever ungerminated spores wererded in control.

RESULTS AND DISCUSSION

Effect of insecticides againss .litura
Mortality rates ofS. litura were recorded at 72 hrs after the treatments.

Effect of abamectin againstS. litura

The effect of abamectin on mortality 8f litura is presented in Table 3. Mortality of 89.99, 82.81.33, 67.22,
43.00, 35.20 and 30.66 per cent was recorded atectrations of 350, 300, 250, 200, 150, 100 andppd,
respectively as against nil mortality in contralid evident from the data that the mortality desed steadily with
the decrease in concentration of the insecticigesubjecting the corrected mortality data to praiialysis (Finney,
1952), the LG, value of abamectin against the test insect wasdda be 210.23 ppm. The population of the test
insect was homogenous as evidenced by heterogeesity

Effect of emamectin benzoate agains$. litura

Table 4 indicates the effect of emamectin benzoat¢he mortality ofS. litura. The mean of corrected mortality
percentages recorded were 80.00, 73.33, 66.660,688066, 36.66 and 23.33 at 180, 160, 140, 120, 80 and 60
ppm concentrations of emamectin benzoate, resgdgtivrom the data it is clear that there was adstalecrease in
mortality of the test insect with decrease in coicion of the insecticide. The k§of emamectin benzoate against
S litura was found to be 102.12 ppm .

Effect of novaluron againstS. litura

The mortality ofSliura larvae observed with the different concentratiohgovaluron is presented in Table 5. At
the concentrations of 600, 500, 400, 300, 200 & dpm, themortality of Slitura recorded was 77.35, 67.45,
52.63, 47.44, 30.32 and 24.12 per cent, respegtiVié¢le mortality decreased progressively with tleerdase in
concentrations of insecticide. The 4g®alue of the novaluron againStlitura was established to be 350.45 ppm.
The chi-square test indicated that 8létura larval population used in this study was homogesde = 1.220).
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Effect of lufenuron againstS. litura

Data on the effect of lufenuron against the mdstadff Slitura is presented in Table 6. The per cent mortality of
insect larvae recorded was 76.66, 63.33, 53.3%64®6.66 and 23.33 at 900, 700, 500, 400, 3002&0dppm
concentrations of lufenuron, respectively. The w@idst of the test insect in control was nil. Themas gradual
decrease in mortality with the decrease in conaéintr of the insecticide. The lethal concentration affecting
50.0 per cent kill of the insect larvae (Cwas found to be 453.78 ppm. The populations ef tbst was
homogenous as considered by heterogeneity t&s0(762).

Ffect of fungicides against. flavus

Effect of mancozeb on spore germination oA. flavus

The toxic effect of mancozeb on spore germinatibA.dlavus is presented in Table 7. At 500, 250, 100, 50a2&
10 ppm concentrations of mancozeb, the percen@igesn-germinated recorded were 84.34, 67.91, 561820,
32.76 and 25.35, respectively. It is clear from dlaga that there was progressive decrease in theg@oninated
spores with decrease in concentration of the fudgjcexhibiting as high as 84.34 per cent inhibitat 500 ppm
concentration. The L§ of mancozeb against flavus was found to be 97.00 ppm.

Effect of carbendazim on spore germination oA. flavus

The data on toxic effect of carbendazim on sporengetion ofA. flavus is presented in Table 8. The percentages
of non germinated spores recorded were 82.50, 7%®49MO0, 62.47, 44.25, 31.45 and 23.14 per cenboof-
germinated spores over control were recorded at 280 100, 50, 25, 10 and 5 ppm concentratiospedtively. It

is evident that there was steady decrease in tihnegaominated spores with decrease in concentraiidnthe
fungicides exhibiting as high as 82.5 per centhitinin at 250 ppm concentration. The ds6f carbendazim, which
inhibited 50 per cent dA.flavus spores was found to be 40.94 ppm.

Effect of chlorothalonil on spore germination ofA. flavus

The per cent germinated of sporesdoflavus with six test concentrations of fungicide chlowrdtnil is presented in
Table 9. At 3.0, 2.0, 1.5, 1.0, 0.75 and 0.5 ppmceatrations, the percentages of non germinatetespwmere
85.59, 79.20, 57.77, 43.22, 34.16 and 18.92, réispéce It is clear that there was a progressiverdase in the non-
germinated spores with decrease in the concenteatibthe fungicides. The lethal concentration ldbmthalonil,
which inhibited 50 per cent of spore germina@gainstA. flavus was found to be 1.16 ppm.

Effect of fungicides againss. litura

Effect of mancozeb, carbendazim and chlorothalonihginstS. litura

All the fungicidesviz.,, mancozeb, carbendazim and chlorothalonil were faonde non-toxic t&. litura, at their
respective LGy values.

TABLE 3: Effect of abamectin on the mortality of S. litura

S.No Concentration of | Mean mortality | Heterogeneity | Regression equation LCso
Abamectin (ppm) | over control (%) (Fiducial limits)
1 350 89.99
2 300 82.60
3 250 77.33
4 200 67.22 2 _ 210.23
5 150 43.00 #=0.773 Y=1.8510+0.37X | (79 591.228.267
6 100 35.20
7 50 30.66
8 Control 0.0
TABLE 4: Effect of emamectin benzoate on the mortaty of S. litura
S.No. Concentration of Mean mortality Heterogeneity Regression LCso
emamectin benzoate over control equation (Fiducial limits)
(ppm) (%)
1 180 80.00
2 160 73.33
3 140 66.66
4 120 60.00 2= 1.672 Y=-4.90+ 102.12
5 100 46.66 ’ 1.151X (67.877-94.783)
6 80 36.66
7 60 23.33
8 Control 0.0
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TABLE 5: Effect of novaluron on the mortality of S. litura

S.No. Concentration Mean mortality Heterogeneity Regression LCso
(ppm) over control (%) equation (Fiducial limits)
1 600 77.35
2 500 67.45
3 400 52.63
2 300 47 44 2=1.920 Y=0.07702+ 350.45
5 500 3032 0.42873X (301.2573-491.2354)
6 100 24.12
7 Control 0.0

TABLE 6: Effect of lufenuron on the mortality of S. litura

S.No. Concentration Mean mortality Heterogeneity Regression LCso
(ppm) over control (%) equation (Fiducial limits)
1 900 76.66
2 700 63.33
3 500 53.33
4 400 46.66 #=0.762 o (374 T2 792)
5 300 36.66 ' ' ’
6 200 23.33
7 Control 0.0

TABLE 7 : Effect of mancozeb on spore germination bAspergillus flavus

SNo Concentration | Mean of non-germinated Heterogeneit Rearession equatior LCso
T (ppm) spores over control (%) 9 Y 9 q (Fiducial limits)
1 500 84.34
2 250 67.91
j 15%0 ig '2(2) 1= 1.875 v=-2.00 97.00
5 o5 3276 0.43 X (19.96-187.052)
6 10 25.35
7 Control 0.0
TABLE 8: Effect of carbendazim on spore germinationof A. flavus
Concentration | Mean of non-germinated . . . LC 50
S-No. (ppm) spores over control (%) Heterogeneity | Regression equatior) (Fiducial limits)
1 250 82.50
2 200 75.40
3 100 69.00
4 50 62.47 =524 Y= '+1'41 40.94
5 25 44.25 e 0.38 X (13.13-74.17)
6 10 31.45 '
7 5 23.14
8 Control 0.0
TABLE 9: Effect of chlorothalonil on spore germination of A. flavus
Concentration Mean of non- Regression LC
S.No. (opm) germinated spores Heterogeneity o guation (Fiducialsl?mits)
pp over control (%) q
1 3.0 85.59
2 2.0 79.20
3 15 57.77 Y=-0.17
4 1.0 43.22 2= 0.502 " o oot 43)
5 0.75 34.16 1.15X ’ )
6 0.5 18.92
7 Control 0.0
CONCLUSION

LCs value of abamectin, emamectin benzoate, novalluf@nuron against the test insect was found t@1&23
ppm, 102.12 ppm, 350.45 ppm, 453.78 ppm. Amongeaiamectin benzoate was found to be effective on
Soodoptera litura with LCsg 102. 12 ppm whereas the fungicidés, mancozeb, chlorthalonil, and carbendazim
recorded LGyvalues of 97.0, 1.16 and 40.94 ppm aga#stavus. Chlorothalonil was found to be effective dn
flavus with LCs01.16 ppm. All the fungicidegiz, mancozeb, carbendazim and chlorothalonil were fdaarize non-
toxic to S litura, at their respective L{gvalues.
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