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1. INTRODUCTION

Microbial insecticides, because of their specificity 
and non toxicity or pathogenicity to non target animals 
are ideal biological control agents, Microbial 
insecticides are easier to use than the classical biological 
control agents i.e. parasites and predators because the 
orower can use them as he wouldftchemical insecticide, 
without any major change in agricultural equipment and 
procedure (Ignoffo, gi. al.. H74).

The development of irsect pest resistance to 
certain insecticides, pest resurgence, environmental 
pollution and destruction of beneficial insects like 
parasites and predators had given new impetus to the 
continuing search for and development of alternate 
insect control methods during the past several years.
Among the more promising of the biological agents, 
being tested for the control of various insect pests 
of agricultural importance , are strains of facultative 
spore forming bacterium, Faclllus thurlnoiensis 
Berliner (Heimpe 1,1967).

About 20 varieties of B, thurmolensis cause 
pathogenicity in about 200 Insect species of Lepidoptera 
(Deshpande,1986).

The erromopathogenic activity of a variety differs 
in various insects and different varieties and strains of
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bacterium exhibit differential susceptibility in the 
same host. Jaques and Fox (i960) first reported the 

differential toxicity of various varieties in the host, 

Plens brassicae L. It is well known that the 

susceptibility of the host depends on the variety of 
§.. thurlroiensis (Du Imaoe, 1970b).

Castor, Picinus communis L, is the main non edible 

oilseed cfop of the tropic, where it is extensively 

cultivated. It is also a good source of foreign 

exchange for India. India is the second largest castor 

produced in the world with an area of 501,011 thousand 

hectares and^oroduction of 210.138 thousand tonnes. 
(Anonymous,1982), Among the 61 pests damaging the crop, 

castor semilooper, Achaea ianata L. shares the first 

status of major pest with castor capsule borer,

Dlchocrosis punctiferalls causing heavy losses by 
defoliation (Hai,1976).

In field trials alongwith vail ous chemical treatments* 

commercial formulation of B. thurlnoiensls have been 

successfully tried as one of the treatments for the control 
of castor semilooper (Kulshreshtra, sJL al., 1965). Similarly, 

Govlndarajan £t al. (1976) tested the efficacy of the 

formulated product and studied the mode of action of the 

bacterium in the pest.
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Further, due to the pathogenicity of B .thurinaiensis 
to silkworm, there is^contraversy in the country 
recording the use of this bacterium against agricultural 
nests. Hence, it is necessary to study the differential 
pathogenicity of various formulations of the bacterium 
against the pest as well as against the silkworm.

Insect growth regulator like difluberzuron 
(Dlmilln) was also successful in killing insect by 

inhibiting moulting. Good results of complete 
mortality against third instar larvae of Pieris ranae L. 
were oiven by dif lubenzuron (Mo, krousova,1977).

Hence, studies were undertaken on the comparative 
efficacy of different formulations of B. thurinoiensls 
and dif lubenzuron against A, lanata and mori to find 
out the most effective formulation of the products against 
A. jjniM.
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II.REVIEW OF LITERATURE

The emphasis of this study was centred around 

efficacy of endotoxin based Bacillus frhyrjpgleflsj.s t 

Biobit containing B. thurinoiensis variety (kurstakl) 

and diflubenzuron (Dimilin) . Accordingly the chapter is 

divided into three parts.

2.1 The endotoxin based B., thunnalensls

2.2 Biobit containing B. thurinalensis variety (kurstaluil

£ .3 Diflubenzuron (Dimilin 50 WP)

2.1 The endotoxin based g,. thurinoiensis

2.1.1 Comparative toxicity of endotixin based

IL« thurlnolensis to insects under laboratory 

condition

2.1.2 Comparative toxicity of endotoxin based 

B. tburinoiensls to insects under field 

condition

2.2 Biobit containing B. thuripoiensls variety (kurstakl)

2.2.1 Comparative toxicity of thurinoiensis variety 

(kurstakl) to insects under laboratory condition

2.2.2 Comparative toxicity of g,. thurinoiensis 

variety (kurstakl) to insects under field 

condition

2,3 Diflubenzuron (Dimilin)
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2.3.1 Toxicity of difluberzuron to insects under 
laboratory condition

2.3.2 Toxicity of diflubenzuron to insects under 
field condition

2.1.1 Comparative toxicity of endotoxin based Bacillus 
thuringiensis to Insects under laboratory 
condition s

Galowalla et &1. (1973) also studied the comparative 

potencies of the crystalline endotoxin of eight varieties 
of §.• thurlnoiensls. They had selected 5th instar larvae 
°f Piens brassicae and were allowed to feed on the 
roicrodtsc. The varieties, thurlnoiensls. morrison1. entomocldus 
and oalleriae showed similar tonicity. Variety tolworthl 
was one third and varieties, alestl and sotto were too 
weekly toxic to allow their ootencies to be accurately 
determined. Tests with Borrbvx mori indicated an ertirely 
different order of potencies in which varieties, entomocldus. 
sotto , alestl and alzwal were the most toxic and variety 
tolworthl and thurlnoiensls the least.

Fast (1977) conducted experiment against sixth 
instar larvae of Chorlstoneura fumlferana (Clem.)
with purified crystals, purified spores, or mixture of

1

equal quantities of purified spores and ourified crystals
■ikat

of !.• thurinoiensis and reported spores were 200 times



£
less toxic than crystals for which the LD^g was 0.094 
pg/larvae,

Schesser and Bulla (1981) studied the toxicity of 

B_. thurinoiensis parasporal crystals to larvae of Plodia 
interounctella (Hb.) . The number of insects killed
v^ere in relation to crystal dry weight, mortality was 
determined by comparing adult emergence from larval 
diet treated with crystal with emergence from untreated 
diets. There was only 30 per cent survival at an

a

application of 0.414 jig/cm and the mean LC^g was 
found to be 0.299 jjg/cm .

Salama et. &1, (1981) studied potency of spore delta 

endotoxin complex in laboratory in Egypt against the cotton 
oest Spodootera littoralls (Boisd), H, armioera (Hb.) 
aridJ3. exioua (Hb.). LC^gS of the endotoxin produced by 
B.. thurinoiensis (entomocidus) were 30.5 jig/ml diet for 

littoralls and 110.5 jjg/ml diet for_S. exiqua and 
LCg0 for (alzwai) for £. armioera was 79.8 jig/ml diet.

Deshpande and hamakrisfcnan (1982) did comparative 

bioassay of spore + endotoxin and predissolved endotoxin 
agairst 5th irstar larvae of A. ianata and reported that 
variety kurstakl was more oathogemc followed by variety 
oalleriae and berllner. Varieties sotto. entomocidus and 
alzwal or their endotoxin alone did rot show pathogenicity 
to 5th Instar larvae of A. 1anata.



7

Ignoffo gj; &l. (1982) carried out an experiment 

in laboratory in UbA ard reported that larvae of the 

potato ptst Leptmotagsa decemlirieata (£>ay) were 

susceotible to the delta endotoxin of B, thuriroiensis 

(kurstaki). Percentage mortality increased with the 

application rate.

Salama and Foda (198*5) studied susceptibility of 

some cotton pt st to B. thurlnoiensis , The spores and 

endotoxin preparations were tested in laboratory in 

Egypt for effectiveness against Pectinoohora oossvniella 

(Saund >f Farias Insulana (Bolsd )

and Aorotis lostIon (Hfn.) . The most effective 

sub sp. were B. thurirolensis finttimus aoainst P.oossvoif ila , 

&• tburinoiersts er^o.ci^u.s, against E. KSPJLdJOA and B. 

thiUiOglEDSis t&XmtitL aoainst A. lpsj.loQ *

Sal £& ai* (1984) tested three preparations of 

delta endotoxin ourified from ore strain (thurlnoiensis) and 

two from (Kurstaki) in the laboratory in Belgium aoainst

third instar larvae of Soodooter? littoralls roisd , 

The EDSos were 4£4,6f 1.1P4 and £94.1 ppm for three 

strains respectively.

2,1,2 Comparative toxicity of endotoxin based

§.* thurinolersis to insects under field condition:

Chllingaryan gfc. gj*. (1977) tried Bitoxibacillin 

(BTP) a crystalline fov» of B, thunnoiensIs against
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Tetranvchus urtlcae Koch on cucumber in the glass house. 

Mortality was 91 per cent, 84 per cent and 70 per cent 

after 10, 15 and 20 days in 1975 and 96 and 86 per cent 

after 15 and 20 days in 1976. Most effective concentration 

appeared to be 1 per cent.

Anoutbreak of 6atin moth, Stilonotla salicls 

on poplar in western Switzerland was successfully 

controlled by apolying endotoxin, resulting 3n heavy 

mortality of larvae 92-94 per cent a week after treatment 

(Maksymov,1980),

Baranovskil et al. (1986) tested 'Leoidocide* 

produced from crystals of (kurstajki) in fields of Siberai 

and reported that ’Lepidocide* was highly effective 

against Dendrolimus sibineus on larch (Lanx slbinca) and 

superior to 'Dendro bacillin1,

2.2,1 Comparative toxicity of Bacillus thurinoiensis 

variety (kurstaki) to insects under laboratory 

condition :

Varma e£. jj., (1974 b) 'Thncide HPSC1 @ 1,5 o/lit 

and *Dipel* € 1,0 and 1,5 g/lit (both kurstaki1) 

preparations proved equally effective, giving more than 60 

per cent mortality of Pieris brasslcae L, six days after 

treatment.
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Dobrivojevic and Injac (1975) tried ’Dipel* 

(kurstaki) and *Bactospene* (thurlnoiensis) 6 0,5 ,

0,125 and 0,031 per cent *Dipel* proved to be roost 

effective with LDRQ of 11 ppm as compared with LDKQ 

of 18 ppm in ’Bactospeine *,

Govidarajan<~ <rt ajL, (1976) stated *Thuricide 
90 TS» flowable at concentration of 1 ml in 40-600 

ml water produced 100 per cent mortality in averaoed 

l.lc# 2.03, 6.11 and 6.16 days of A. ianata first, 

second, third and fourth instar respectively,

Zivanovic and Stamenkovic (1976) evaluated 

*Dipel* (kurstaki) containino 16000 lU/mg in laboratory 

in Yugoslavia against Hvohantna cunea (Dru ) second 

to seventh instar and reported that 0.1 per cent rDipel* 

afforded complete mortality of larvae in second to fifth 

instar in seven days. In a field test 0.1 per cent 

*Dipel* gave 100 per cent mortality of larvae of H.cunea 

in third, fourth and fifth irstars, but had no effect 

on the other orchard pests,

Berti Filho and Gallo (1977) studied effect of 

*Dipel* (kurstaki) containing 16000 lU/mg against palmworro 

Brassolis astvra astvra Godt. and found that 0.1 per 

cent concentration by feeding has resulted in heavy 

mortality of test insects.
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Srxvastava and Nayak (1978) tested the comparative 
efficacy of 'Dipel* (kurstakl) WP containing 25 x 109

O
viable spores, 'Bactospeine' containing 1.6 x 10

scores of g.. jtolagifiESlS. per g and 'Thricide HP'

containing 30 x 10° spores of (kurstakl) per mg

against Cnaohalocrosls medinalls (Gn.). All product

at 0.0625 per cent to 1 per cent gave significant

control. 'Thricide* and 'Dipel* were superior to '
£
Bactospeine* and 'Cajarab*. 'Bactoscine* and *Thuricide* 

were equally effective at 0,5 and 1 per cent while 'Dicel* 

had similar mortality effect at 0.125 and 0,5 per cent.

Nayak e|, al. (l978)studied effect of •Thuncide HP* 

(kurstakl) and reported that 1 per cent 'Thuricide HP* 

soraying reduced damage by bcircophaoa incertulas and 

reduced the number of dead hearts by 76.36 per cent, 

white heads by 67.45 per cent and number of living 

larvae ir tillers by 76.87 per cent in rice,

Dabi £& al. (i960) evaluated six concentrations of 

*Dipel* (kurstakl) against third and fifth instar 

larvae of Eucroctis lunata Wlk, on cearl millet in 

laboratory in Rajasthan, India. Most effective treatment 

after 96 hrs of application was 'Dipel* 1120 g/ha 
(17.92 x 109 Ill/ha).
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Dabi Si* (i960) studied effectiveness of *Dipel* 
(kurstaki) against final instar larvae of bpilosoma obliaua 

Wlk. infesting sesame in laboratory in India. Maximum 
mortality of 96 oer cent after 72 hrs was observed by 
treated leaves with a dose of 16000 lU/ml of solution .

Gargwar ejt al. (1981) studied formulation against 
third instar larvae of Aoanais ficus (F.) Hymenla recurvalls 
F. and Huoroctis fraterna (Moore) in laboratory in India 
and reported that *Dipel* (kurstaki) was found to be 

most effective against A, ficus and least effective 
against F. fraterna. The high mortalities observed after 
treatment with a low concentration of ‘Dipel* was 0.05 
per cent.

Mcleod e£ gjL. (1982) studied efficacy of *Dipel* 
(kurstaki) against Dlorvctna amatella (Hulst.) in 

laboratory in Arkansas. First instar larvae were more 
susceptible with a LC^ °* 0,64 A"* diet and for second
instar 42.3 lU/ml.

Deshoande and Ramakrishnan (1982) tested six 

varieties of B.. thurinolensis against A, ianata. They 
claimed the superiority of variety kurstaki as compared 
to other varieties tested against A. ianata.

Cohen al. (1983) in laboratory studies of 
formulation *B act os peine * (tfrurlnoiensls) and ‘Dipel* 
(kurstaki) against Bparmia selerarla (Denis and Schiff)
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in Israel observed that both were highly effective 
against second and third instar larvae at a concentration

p3 x 10 units/ml and against fourth instar at a 
concentration 3 x 10^ units/ml •

Jensens et al. (19P6) tested four preparation 
of J3. thurinoiensis in Belgium against first to fifth 
irstar larvae of Spodootera littoralis. Formulations of 
•Thuncide * WP/Dipel* WP and MBG 6105* contained 

(kurstakl) while ’Bactospeine* contained (thurinolensis)

♦ABG 6105* caused highest mortality followed by *Dipel 1 
v'/P and ’Bactopeine*, *Thuricide* WP was not effective . 
Larval susceotibility to all active formulation decreased 
with increasing larval age.

2.2.2 Comparative toxicity of Bacillus thurinoiens is 
variety (kurstaki) to insects under field condition?

Yunusov (1974) controlled Adelohocoris lineolatus 
to 40 per cent by 0.3 per cert *Dendrobacillin* (dendrolimus). 
56 per cent by 0.3 per cent’Entobakterln* (oallerlae),
7.1.2 per cent by 0.3 per cent ’endotoxin* (thurino lens is) 
and 79.2 per cert by 0.3 per cent *Dipel* (kurstaki).

Wysoki ,§1,. (1975) reported *Dipel* containing
3.2 per cent E, thurlnaiensis variety (kurstaki) at

0.25 - 1,5 per cent gave complete mortality of Crvotoblabes 
gnidiella (Will ) in all stages.
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Creighton and McFadden (1975) proved that 'Dipel* 
(kurstakl) 3.2 per cent WP was more effective in reducing 

plant damage than was flowable powder or WP formulation 
of 'Bactospeine* (thurlnoiensis) • Pests controlled 
were Trichoolusia ni. Pleris raoae and Piute Ila 
xvlostella.

N’iemezyk et al. (1976) carried out field tests with’Dipel 
(kurstakl) . Three applications of 0.3 per cent or two 

applications of 0.4 per cent 'Dipel* reported to reduce 
the number of apples damaged by Cvdia pomone11a by more than 
70 per cent.

Cavalcaselle (1976) tried ’Eactospeine Pin 600* 
and 'Dipel* (kurstakl) against Thaumetopoea oitvocamoa 
(Schiff) in field. They reported that 2 and 3 kg/ha 

were effective , giving highly significant larval 
mortality.

Dronka £t &L. (1976) tested 'Dipel* (kurstakl) 
against fcutromula oariana (CL) and found excellent coptrol 
of larvae with a single application of *Dipel* at 0.1 ,
0.2 and 0.3 per cent which was as effective as sprays of 
malathion and dichlorovos,

McNeil e£ aJL. (1977) conducted field tests in 
Quebec and concluded that Thvmeliens lineola (Ochs) 
on timothy grass can be controlled by 'Dipel' (kurstakl)
5 -10 x 109 IU/ha.
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Cruz (1977) conducted field test in Brazil with 

*M akape 1 320* B.* thurinoiensls a dust containing 
320 lU/rog apolied at 26 kg/ha and *Dipel* WP containing 
16000 lU/mg applied at 0,4 per cent spray against 
Er Inn vis ello (L.) on rubber and reported 98 and 96 

per cent mortality by *Makapel* and 'Dipel* respectively,

Pascovici et, ^1. (1978) conducted tjfcial in forest 
of Oaks (Cuercus) against Lvmantria dispar L. and t^ied 
•Dipel* and •Thuringin* in Romania, Maximum mortality of 
90-98 per cent was recorded on 9th to 12th day,

Saxena (1979) tried 'Dlpel* (kurstakl) aoainst 
third instar larvae of Athalla-luoens proxlma (Klug.) 

in India, Three concentrations 0,2, 0.1 ana 0.05 oer 
cent were tested and resulted in more than 50 per cent 
larval mortality after three days and 100 per cent after 
four days. Toxicity was lost after seven days,

Awate and Naik (1979) conducted field plot test 
for the control of Phthonmaea ooerculella (Zell ) 

on potato in Inaia and reported foliar sprays of 
•Thuncide* (kurstaki) at 2.5 kg/ha is equally 
effective with spray of quinalphos at 500 g a.i./ha,

Manchev (i960) tried ‘Dipel* (kurstakl) against 
silkworm in Bulgaria and found that 0,003 per cent *Dioel' 
caused 77.3, 66.2, 38,0 and 13,8 oer cent mortality in the
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first, second, third and fourth instar of mulberry 
silkworm after varying number of days.

Krishnaiah a^. (1981) conducted field studies 
in Karnataka, India for effectiveness of 'Dioel* 
(kurstakl) against Earlas vltella (F.) or okra,
H. armigera (Hub.) on tomato, Piute 11a xvlostella (L.) 

on cabbage and reported that weekly spraying of *Dipel* 
at 0.5 kq/ha controlled H. vitella *Dipel* spraying at 
10 days at 0.5 kg/ha controlled H. armloera (Hub.) 

effectively,

Sarmlento and Fazuri (1982) conducted field test 

on maize in Peru and compared effectiveness of 'Dipel* 
(kurstaki) with insecticides for the control of 

Spodoptera fruoioerda and Diatraea saccharalis F,
It was concluded that *Dipel* was superior to carbaryl 
against S> fruoioerda.

Krishnaiah and Mohan (1983) concluded that •Dipel* 
(kurstakl) was capable in suppressing the population of 
Plutella xylostella (L) and Mvzus persicae (Sulz ) on 

cabbage for one week.

Smirnoff (1985) tested the new formulation 
'future* of (kurstakl) in aerial spraying against 

Ch-orlstoneura fumifcrana in Quebec. 'Futura * with 
20 x 10^ lU/ha in final volume of 2.5 litre/ha spraying



16

by two aircraft gave 91 and 88.7 per cent larval 

mortality and resulted in 86.6 and 75.1 per cent 

foliage protection. These results are better than 

those obtained with formulation used earlier at 

4.7 lltres/ha.

2.3,1 Toxicity of Saiflubenzuron (Dimilm) to insects

under loboratory condition s

Zabel and Ostojic (1973) tried diflubenzuron 

(PH 60-40), and found that complete mortality of second 

irstar larvae of Malcosoma neustna resulted from 

a dose of 12.5 - 37.5 opm f and third instar with 

50-300 pom. In Lvmantria disoar I. third, fourth 

and fifth instar suffered 100 per cent mortality with 

200 pom. Total mortality of third instar of 
hvphantria cunea (L.) was obtained with 25-100 ppm.

Harbinger (1976) evaluated diflubenzuron 

(Dimilin) near Munich aoairst larvae of Yoonomeuta 

euonvmellus (L.) and reported 100 per cent mortality 

of fourth arefifth instar at 0.6 and 60 pom.

Lipa (1976) evaluated diflubenzuron (Bimilin)

25 per cent WP m laboratory of Poland aoainst Aorotls 
segeturn (Schiff ) and Mamestra brassicae (L.), They 

reported heavy mortality of both insects at a 

concentration of 0.00025-25 ppm through diet.



17

Sundaramurthy (1977) reported 0.1 per cent 

diflubenzuron fed to final irstar larvae of Spodootera 

litura (F.) with castor leaves has resulted in 46-96 

per cent inhibition of moulting and various degrees of 

morphologicol deformity In the pupae.

Ascher et, ajL. (1978) studied effect of dif lubenzuron 

on larvae of Earias insulana (Boisd ) a pest of cotton, in 

Israel ard reported 99.2-100 per cent and 76.00 to c4.£ per 

cent mortality for small and large larvae respectively 

with difluberzuron WP incorporated in artificial diet 

at 0.005-0.1 per cent.

Coudriet and Seay (1979) tested diflubenzuron aoairst 

Trichoolusla ni (Hub.), S pod opt era exioua (Hub.) and

Hellothls vlrescens (F.^ in laboratory in U£»A and reported 

that larvae of three insects in first three irstar were more 

susceptible than those in later instar. Fifth instar 

of T. jji, were more susceptible to a concentration of 

100 ppm than other two species.

Diflubenzuron was trsted in the laboratory in 

Cairo, Egypt, against the egos and larvae of Spodootera 

littoralts (Boisd) . It was effective at low doses aoamst 

the larvae. LC,,q after 96 hrs was 0.0005-0.0013 per cent 
(EL Sayeed,I960) •
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Rabindra and Balasubramanian (1981) determined 

the effect of diflubenzuron against larvae of A, ianata 

in laboratory in India. The lowest concentration tested 
0.05 o/lit inhibited moulting and cause 96 per cent 

mortality wfr ile 1.0 g/lit caused 100 per cent mortality.

Elliott and Iyer (1982) in British Columbia 

laboratory carried out test and showed that nymphs 
of Melanoolus sanauinlpes (F.) were sensitive to 

diflubenzuron. At concentration 10 ppm and above 

diflubenzuron completely inhibited moulting of second 

instar nymphs,

Pajerdranand Shivaramaiah (1983) studied effect 

of diflubenzuron on the larvae of Troooderma oranarlum 
Everts and reported that 12.8 mq/a.i./kg diet caused 

94, 80 and 76 per cent mortality in larvae of 3, 7 and 

14 days old respectively.

Velcheva (1983) studied the effectiveness of 

aiflubenzuron (Dimijin) against Mamestra brassicae L 

xn Bulgaria at concentration 25, 37.5, 75, 250, 375 

and 750 pom. In the laboratory 100 per cent larval 

mortality occurred on fourth day with 750 opro, on the 
eighth day with 250 ppm and on the tenth day w£th 37.5 

or 25 ppm. In the field, 100 per cent mortality of 

third instar larvae was obtained seven days after
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treatment vdth 250 ppm.

Chokalinnam and K'oorjahan (1984) tried 

dif luberzuron (Dimilin) against Dvsdercus cinoulatus and 

Chrvsocoris mrnnreus in laboratory in India. LC^q and 

^C100 was anc* ^00 ppm respectively. Egg hatch was 
reduced in eggs upto 46 hrs old at exposure,

2.3.2 Toxicity cf diflubenzuron (Dimilin) to insects

under field condition :

Audemard e£, ^. (1975) reported that larvae of 

Cvdia oomone 11a (L.) was completely eradicated with a dose 

of 30 g/hl diflubenzuron,

Frye csj: (1976) has observed that the highest

mortality of Paleacr:ta vernata (Peck) in forest by the 

application of dif lubenzuron (Dimilin) at 0.113 kg/acre 

at foorth Dakota,

Granett &1. (1976) conducted field tests and 

reported that dif lubenzuron (Dimilin) at a rate of 0,0076 

Lb toxicant/1045 gal water to ap le trees infested with 

Lymantria dIsoar L. has effected mortality 100, 99.6 

and 78,3 per cent first, second and third instar larvae 

respectively,

Mokrousova (1977) studied effect of diflubenzuron 

against Pleris raoae (L.)r Spodoptera exioua (hub.) ,
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and LeptInotarsa decamlineata (Say). Complete mortality 

of third or fourth instar larvae of above insects was 
civen by diflubenzuron at 0.1 or 0.01 per cent.

Godais e£ (1578) sprayed dxfluberzuron by 
aircraft against Thaumetopoea pitvocamoa (Schiff) on pine 

and reported that a single application in August 76 resulted 
in about 98 per cent mortality in November,1976.

Natesan and Balasubramanian (1975) conducted 

field trial in Tamil Nadu, India, aoalnst Soodoptera 
litura (F.) on groundnut and reported, 0.02 per cent 

diflubenzuron caused 77.14 per cent mortality 1*4 hrs 
after tieatment.

Field plot test carried out in Tamil Nadu , India, 
aaainst S,. litura (F.) on tobacco with 0.01 per cent 

diflubenzuron and it gave 27.59 and 90.66 oer cent 
reduction of larval population in two and seven days 
respectively (Santbararo and Balasubramanian,1980).

Dulic and Injac (l98l) studied effect of 
dif lubenzuron (Dimilm) ir apole orchard in Yuooslovia 

against the pest Ims&Stel.a. Zell* Llthocolletls
blancardella F, and I, corvlifoliella. Spray of 0.05 
dif lubenzuron (Dimilm) were effective against L.scitella 
causing 95.81 and 78 pei cent mortality.

Hetnakaran and Tomkip (!982) applied diflubenzuron 
(Dimilin) and triflumuron in sprays as 1 per cer t suspension 
in sunspray oil to Red Oak trees (Quercus rubra) in the
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field in Ontario and reported a reduction in populations 
of Croesla semiourourana (Kearfott) by g9.A and 100 
per cert respectively.

Guzeev and Mansurov (1983) reported control of 

Neorls huttonl Moore infesting pistachio in LtoSR, 
trichorfon, parathion methyl and phosalone at 0.6 kg 
a.i./ha and diflubenzuron (Dimilir) at 0.0- kg a.i./ha 
and were highly effective against second and third 
instar larvae, causing 99 «^, 95.6, 90and 95.3 per 
cent mortality respectively,

Jaipal (1985) carried field plot test in India 

and showed that spraying dif lubenzuron at the rate of 
200 mg a.i,/litre and give effective control of larvae 
of Diacrisla obileua on oigeonpea Cajanus cajan 
and susceptibility to the insecticide decreased with 
larval instar.
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The investigations were carried out to study 
the efficacy of endotoxin based Bacillus thurfnotensis 
Berliner, BiobitJB. jhlElDPJlfiDgia. variety ja|£S.igkj 
and difluberzuron (Dimilin) against castor semilooper, 
Achaea lanata L. and silkworm, Boirbyx mori I, under 
laboratory conditions.

The materials used and methods adopted during the 
present investigation are presented in this chapter.

3.1 Test insects :

Castor semiloooer (Achaea nanata L.)

Family J I octuidae. Order s Lepidoptera
S ilk worm (Bombyx mori L.)

Family : Bombycidae, Order : Lepidoptera

3.1.1 Bearing of test insect A, lanata s

A healthy laboratory culture of A. nanata was 
maintained exclusively on castor leaves, Piclnus communis L. 
at 28° + 2° C throughout the experimental period. The 

first instar larvae collected from castor plants in the 
field were used as an initial source of culture. The 
larvae were rearea in groups of 15 to 20 ih sterilized 
plastic boxes of 10 x 25 cm size with clean castor leaves 
as food. The boxes were covered with muslin cloth held in 
position by rubier bands. The larvae were allowed to 
pupate on castor leaves inside the boxes. The moths
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emerged after about 9-10 days. They were transferred 

by breeding cages. Cotton swab soaked in five per cent 

honey solution was kept in the cage as food for the 

moths. Castor leaves with petioles dipped in water in 

a conical flask served as a site for oviposition. The 

pre oviposition period was 5-6 days. The eggs were collected 

every day and reared separately in order to maintain 

uniform conditions for test insect. The eggs, larval and 

pupal periods were 3-4, 14-16 and 9-10 days, respectively.

The adult longevity was 6-9 days. Experiment was conducted 

against 3 rd instar larvae of 4, ianata.

3.1,2 Rearing of test insect Bombvx mori L. s

Disease free eggs of mulberry silkworm were 

procurred from the Sericulture Laboratory, M,A.U.,Parbhani. 

Eggs were kept for hatching in the laboratory at room 

temperature. Ego sheets were kept in trays in cool place. 

Care was taken for protecting the eggs aoainst rats, 

cockroaches and ants etc. After hatching of the eggs 

tender mulberry leaves were finely chopped and sprinkled 

over the young worms, which crawl on to the leaves and 

started eating from cut edges. Food was providedfdr four 

times a day. During moulting they were not provided with 

any food and were not disturbed. They eat voraciously 

during the fifth or last stage. In the last stage body 

of silkworm larvae became shiny and translucent with golden
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colour. &uch type of worms were mounted on the spinning 

trays called •mountage* or Chandrika". Larvae spin the 

cocoon within 3 days. The pupae remain inside the cocoon 

till emergence. Adult moth do not require any food 

during their life span. Immediately after the emergence 

of adult, mating takes place. Females start laying eggs 

after mating for 3 hours. Experiment was conducted 

against 3rd Instar larvae of B. morl .

3.2 Test material:

The details of the material and their doses 

used in the present investigation are given in Table 1.

3.3 Comparative bloassav of various. f ormulations-M

B• thurinolensis and difluberzuron (Dimilin) 

aga.ip.sjL A. j.gp.ajy. B. BflJE.ll

3.3.1 Bioassay with endotoxin based B. thurinciensis s

The material was available as wettable powder 

as well as in liquid form. In the bioassay study with, 

above toxin, serial dilutions of 1.00, 0.'75, 0,5, 0.25, 

0.125, 0.062 and 0.031 per cent concentrations were prepared 

from the wettable powder and liquid formulations with 

distilled water including sandovit as a sticker. Discs of 

2.5 cm diameter were cut out from castor leaves for 

4,. ianata and mulberry leaves for B. mori.. and were applied 

with 50 pi of each of the dilution, starting *dth lowest 

concentration with the help of camel hair brush, and were
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allowed to dry under fan. These treated leaf discs were 
placed in specimen tube (one discs per tube) and 3 rd 

instar larvae which were previously starved for 2 hrs 
were released (one larva per tube), These specimen tubes 

were closed with muslin cloth held in position by 

rubber band. Fresh food was offered at 24 hrs interval,

A total of 10 larvae were treated for each concentration. 

Adequate number of larvae waarckept as control. Mortality 

data were recorded at an interval of 12 hrs upto 96 hrs, 

Seoarate experiments were laid out for different 

formulations i,e. wettable powder and liquid as well as 

for different test insects i,e, A. nan at a and B. mon.

3.3.2 Bioassay with Biobit containing B. thunnoiensis :

The material (B, thunnoiensis variety kurstaki) 

was available in wettable powder as well as liquid 

formulation. In the bioassay study, with above micro 

organism, serial dilutions of 1.00 , 0,75, 0,5, 0,25 , 0,125, 

0,062 and 0.031 per cent concentrations were prepared 

with distilled water including sardovit as a sticker. 

Discs of 2,5 cm diameter were cut out from castor leaves 

for A, lanata and mulberry leaves for B,. mon and were 

applied with 50 jjl of each of the dilution, starting with 

lowest concentration with the help of camel hair brush, 

and were allowed to dry under fan. These treated leaf 
discs were placed in specimen tube (one disc per tube) 

and third instar larvae which were previously starved for
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2 hrs were released (one larvae per tube). These 

specimen tubes were closed with muslin cloth held in 
position by rubber band. Fresh food was offered 
at 24 hrs interval , A total of 10 larvae were treated 
for each concentration. Adequate number of larvae wgare 
kept as control. Mortality data were recorded at an 
interval of 12 hrs upto 96 hrs. Separate experiments 
were laidout for different formulations i.e, wettable 
powder and liquid as well as for different test insects 
i.e. A. .ianata and B,. morl.

3.3,3 Bioassay with diflubenzuron (Dimilin) !

In the bioassay study, with above material 
serial dilution of 1.00, 0.75, 0.50, 0.25, 0.125 and 
2.00, 1.00, 0.75 , 0.50, 0.25 , 0.125 , 0.062, 0,035 
per cent concentrations were prepared with distilled 
water includino sandovit as a sticker for A. ianata and 
§. morl. respectively. Discs of 2.5 cm were cut out 
from castor leaves for A, Ianata and mulberry leaves for 
B.« morl and were spoiled 50 pi of each of the dilution, 
starting with the lowest concentration with the help of 
camel hair brush and were allowed to dry under fan.
These treated leaf discs were placed in specimen' tube 
(one disc per tube) and 3 rd instar larvae which were 
previously starved for 2 hrs were released (one larvae 
per tube). These specimen tubes were closed with muslin 

cloth held in position by rubber band. Treated leaf discs
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were again offered after 24 and 48 hrs as a second 
and third dose of the chemical. Fresh food was 
offered at 24 hrs Interval after completion of feeding by 
treated leaves. A total of 10 larvae were treated for 
each concentration. Adequate number of larvae waarekept as 
control. Mortality data were recorded at an interval 
of 12 hrs upto 216 hrs. Separate experiment was laid 
out for different test insects i.e. A. ianata and 
B. mori .

3.4 33a.tl.s.Ucg.l_apa.lysj^. :
In the bioassay studies, the mortality data 

were subjected to Abbot’s formula for corrected 
mortality. The LC^ values were calculated by or obit 
analysis (Finney,1977)• In case of paired samples 

in the experiment on studies ’t* test was applied for 
the comparison of the data (Sukhatma and Amble,1976),
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In the present investigation, different 
formulations of Bacillus thurinoiensis Berliner and 
Diflubenzuron (Dimllin) were tested for their 

efficacy against third instar larvae of castor 
semilooper, Achaea ianata L, and silkworm Bombvx 
mon L. Different concentrations were tested against 
third instar larvae by feeding and mortality data were 
recorded. The data thus collected were subjected to the 
probit analysis. The results obtained in the present 
investigation are described under the following 
subheads,

4.1 Results on the efficacy of B. thurinaiensis 
against A. j£Q£tg,

4.1.1 Efficacy of endotoxin based B, thurinaiensis 
WP against A. ianata

4.1.2 Efficacy of endotoxin based B, thurinaiensis 
liquid against A. ianata

4.1.3 Efficacy of Biobit WP containing B.thurinaiensis 
against A. ianata

4.1.4 Efficacy of Biobit liquid containing E .thuxlnaiensib 
against _ _A p «»***■«

4.2 Results on the efficacy of B. thurmatensis 
against B, mori
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4.2.1 Efficacy of endotoxin based B. thurinaxensis WP 
against B, morl

4.2.2 Efficacy of endotoxin based B_, thurinoiensis 
liquid against B. morl

4.2.3 Efficacy of Eiobit WP containing B, thuxjnotensis 
against E.. morl

4.2.4 Efficacy of Biobit liquid containing B. thuriroiflnsis 
aqainst B. morl

4,3 Results on the efficacy of Diflubenauror WP 
(Dimilin) against A, ianata and B, mon

4.3.1 Efficacy of Difluberzuron WP (Dimilin) against

A. ianata

4.3.2 Efficacy of Diflubenzuron WP (Dimilin) against

B. . mori

4,1,1 Efficacy of endotixin based B. thurinoiensis 
WP aoainst A. ianata

The different concentrations of endotoxin based 
L» thurinoiensis 'VP were oreoared and applied to discs of 
castor leaves and dried under fan. These treated leaf 
discs were fed to 3 rd instar larvae of A, ianata in 
specimen tube. Fresh food was offered at 24 hrs interval.
A total of 10 larvae weie treated for each concentration 
and mortality data at an interval of 12 hrs upto 96 hrs 
were recorded which is given in Table 2,
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Table 2 Efficacy of endotoxin based B. thurinolensis 

WP against A. jaP.ajta ““-p jg Q £

Concentration 
in percentage

Percentage morta­
lity up to 96 hrs

Corrected percentage 
mortality

0.031 50.00 44.44

0.062 60.00 55.55

0.125 eo.oo 77,77

0,250 80.00 77.77

0.500 90.00 88,88

0.750 90.00 88.88

1.000 100.00 100.00
Control 10.00 -

The above data were subjected to probit analysis 

and the reoression equation for the mortality has been 

worked out to be Y = 3,3369 + 1.0278 x and LC
50

value was 0,041,

4,1,2 Efficacy of endotoxin based B, thurinolensis 

liquid against A. lanata :

The different concentrations of endotoxin based 

B_. thurino lens is liquid were prepared and apolied to discs 

of castor leaves and dried under fan. The treated leaf 

discs were fed to 3 rd instar larvae of A. ianata in 

specimen tube. Fresh food was offered at 24 hrs interval.
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A total of 10 larvae were treated for each concentration 

and mortality data at an Interval of 12 hrs upto 96 hrs 

were recorded which is given in Table 3 .

Table 3 : Efficacy of endotoxin based B. thunnoiensis 

liquid against A. .ianata

Concentration 
in percentaoe

Percentage morta­
lity upto 96 hrs

Corrected percen­
tage mortality

0.031 20.00 11.11

0.002 60.00 RK RR
w w • ws w

0.125 70.00 66.66

0.250 80.00 77.77

0.500 90.00 88.88

0.750 100,00 100,00

1.000 100.00 100.00

Control 10.00 -

The above data were subjected to probit analysis 

and the regression equation for the toxicity has been 

worked out to be Y = 3,1217 + 1,1376 x ano LC,.q value 

was 0,044.

Perusal of the data presented in Table 2 and 3 in 

Fig. 1 revealed that the LC- values for endotoxin based 

B» thurlnoiensls WP was 0.041 per cent and for liquid 

formulation was 0,044 oer cent against third instar larvae 

of &. ianata.
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The data on the comoarison of LC^ values of 
the two formulations of endotoxin based B. tburinolensls 
are presented In Table 4,

Table 4 s Comparison of Log LCK0 of endotoxin based 
B- .ttluyAngjLepsls against A.

Formulation 
of endotoxin Log LC50 s-E-„ t value in com­

parison to

Wettable powder 1.6128 0.2555
Liquid 1.6435 0.2451 0.0416

There is no significant difference between
Log LC^q value of wettable powder and liquid formulation 
of endotoxin based B. thunnoiensts against A, ianata.

4,1,3 Efficacy of Biobit WP containing B. thurlnoiensls 
against Ianata :

The different concentrations of WP containing 
B., thurlnoiensis variety (kurstaki) were prepared and 
apolied to discs of castor leaves and dried under fan. 
These treated leaf discs of castor leaves were fed to 
3 rd instar larvae of A. j-afM&a. in specimen tube. Fresh 
food was offered at 24 hrs interval, A total of 10 larvae 
were treated for each concentration and mortality data 
at an interval of 12 hrs upto 96 hrs were recorded which 
is given in Table 5,
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Table 5 : Efficacy of Biobit WP containing B.thurlnoiensis 

against A. lanata

Concentration Percentage roor- Corrected per-
in percentaoe tallty ud to 96 hrs centaoe mortality

0,031 40.00 ' 40,00

0.062 40,00 40.00

0.125 50.00 50.00

0.250 eo.oo 60.00

0.500 80,00 80.00

0,750 90.00 90.00

1.000 100,00 100.00

Control ..

The above data were subjected to probit analysis 

and the regression equation for the toxicity has been 

worked out to be Y « 2.1644 + 1.41 x and LC value
DU

was 0.0990.

4,1,4 Efficacy of BMbit liquid containing B.thurlnotcnsls 

against A. ianata ;

The different concentrations of Biofait liquid 

containing B. tburIndiansis variety (kurstaki) were prepared 

and applied to discs of castor leaves and dried under fan.



35

The treated leaf discs were fed to 3 rd instar larvae of 
4.. ianata in specimen tube. Fresh food was offered at 
24 hrs interval. A total of 10 larvae were treated for 
each concentration and mortality data at an interval 
of 12 hrs upto 96 hrs were recorded which is given 
in Table 6,

Table 6 : Efficacy of Biobit liquid containing 
B. thurlnoiensls against 4. ianata :

Concentration 
in percentage

Percentage morta­
lity upto 96 hrs

Corrected percen­
tage mortality

0.031 30.00 22.22
0.062 40.00 33.33
0.125 60.00 55.55
0.250 80.00 77.77
0.500 80.00 77.77
0.750 90,00 88.88
1.000 100.00 100,00
Control 10.00 -

The above data were subjected to probit 
analysis and the regression equation for the toxicity has been 
worked out to be Y = 1,3384 + 1.7895 x and LC^q value
was 0,111.
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Perusal of the data presented in Table 5 and 6 and Flg.i. 
revealed that the LC^ values for Biobit WP containing 

B, thunnoiensis variety (kurstaki) was 0,099 and for Biobit 

liquid formulation was 0.111 per cent against third instar 

larvae of A, lanata.

The data on the comparison of LC*.Q values of the two 

formulations of Biobit containing B, thurinoiensis are 

presented in Table 7.

Table 7 s Comparison of Log LC^ of Biobit containing 
B. tburinoiensis aoainst A, lanata

Formulation 
of Biobit Loo LC^q S ,Em. t value in compa­

rison to

Wettable powder 1.9956 0,128
Liquid 2.0453 0.0103 0.0287

>There is no sionif leant differences between log LC^ 

values of wettable powder and liquid formulations of Diofait 

contaimno B. thurlrolensis against A^ lanata.

From the efficacy of these four formulations of

B. thurinoiensis against 4, lanata it will be observed that

the endotoxin based |3. thurinoiensis WP was better followed by

endotoxin based B. thurinoiensis liquid. Biobit WP containing
S.* thurinoiensis variety (kurstaki) and Biobit liquid containing

B., thurinoiensis variety (kurstaki) as the values of LCjq were

0.041, 0,0^44, 0,099 and O.Xll per cent respectively,

4,2.1 Efficacy of endotoxin based B. thurinoiensis WP 
against B. mori :

The different concentration oi endotoxin based 

B. thurinoiensis WP were prepared and applied to discs of
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mulberry leaves and dried under fan. These treated leaf 
discs were fed to 3 rd instar larvae of B. mori in 
specimen tube. Fresh food was offered at 24 hrs interval, 
A total of 10 larvae were treated for each concentration 
and mortality data at an interval of 12 hrs upto 96 hrs 
were recorded which are given in Table 8.

Table 8 s Efficacy of endotoxin based B. thurinoiensis 
WP arainst B, morx

Concentration 
in percentage

Percentage morta­
lity upto 96 hrs

Corrected percen­
tage mortality

0.031 00.00 00.00
0.062 00.00 00.00
0,126 20.00 20.00
0,250 30.00 30.00
0,500 60.00 60.00
0.750 70,00 70.00
1,000 80.00 80.00
Control - -

The above data were subjected to probit analysis 
and the regression equation for the mortality has been 
worked out to be Y = - 0.0348 + 1,9306 x and LC^q value 
was 0,398.
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4,2.2 Efficacy of endotoxin based g.. thunnolensIs 

liquid against mori s

The different concentrations of endotoxin based 

B.. thunnolens is liquid were prepared and applied to discs 

of mulberry leaves and dried under fan. The treated leaf 

discs were fed tc 3 rd instar larvae of B. mon in 

soetimen tube. Fresh food was offered at 24 hrs interval. 

A total of 10 larvae were treated for each concentration 

and mortality data at an interval of 12 hrs upto 96 hrs 

were recorded which is given in Table 9.

Table 9 s Efficacy of endotoxin based B. thunnolens is 

liquid against E, mori

Concentration 
in percentage

Percentage morta­
lity up to 96 hrs

Corrected percen­
tage mortality

0,031 00.00 00,00

0.062 00.00 00,00

0.125 20.00 11.11

0,250 30.00 22,22

0,500 60.00 55,55

0.750 70.00 66,66

1.000 80.00 77,77

Control 10.00 -
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The above data were subjected to probit analysis 
and the regression equation for the toxicity has been 
worked out to be Y * -0.3082 + 1.978 x and LC^ value was 
0.481 per cent.

Perusal of data presented in Table 8 and 9 and 
Fig, 2 revealed that the LC^ value for endotoxin based 
B. thurtnolensis WP was 0.398 per cent while LC^ value 
foYfc endotoxin based B. thurlnoiensls liquid was 0.481 
per cert against third instar larvae of B,. tnorl.

The data on the comparison of LC values of two50
formulations of endotoxin based B. thurlnoiensls are 
presented in Table 10,

Table 10: Comoarison of Log LCRg of endotoxin based 
§.. £fc,UlijDg.k,psl.s. against B. moyj,

Formulation 
of endotoxin Log LC^q S .E ,m t value in com­

parison to

Wettable powder 2.5988 0.0979
Liquid 2.6821 0.0987 0.5992

There <is no significant difference between log
LCko values of wettable oowder and liquid, formulations of 
endotoxin based B. thurlnoiensls against B. mori.

\
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4.2.3 Efficacy of Biobit WP containing B, thunnoiensls 

against B. niorl i

The different concentrations of Biobit WP containing 

B. thurinolensls variety (kurstaki) were prepared and applied 

to discs of treated leaves and dried under fan. These 

treated leaf discs of mulberry leaves were fed to 3 rd 

instar larvae of B, mon in specimen tube. Fresh food was 

offered at 24 hrs interval. A total of 10 larvae were 

treated for each concentration and mortality data at an 

Interval of 12 hrs upto 96 hrs were recorded which are 

given in Table 11,

Table 11 : Efficacy of Biobit WP containing B, thurlnoiensis 

against B, mori

Concentration 
in percentage

Percentage morta­
lity upto 96 hrs

Correct percen­
tage mortality

0.031 30,00 30.00

0.062 40.00 40.00

0.125 40.00 40,00

0.250 50.00 50.00

0.500 80.00 80.00

0.750 £0.00 80,00

1.000 90.00 90.00

Control - -
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The above data were subjected to probit analysis 

and the regression equation for the toyicity has been 

worked out to be Y = 2.6483 + 1.0844 x and LC^q va*ue was

0.1476.

4.2.4 Efficacy of Bioblt liquid containing B.thurinalensls 

against B, mori :

The different concentrations of Biobit liquid 
containing B. tburinqiensls variety (tairsjakl) were 

prepared and applied to discs of mulberry leaves and dried 

under fan. These treated leaf discs of mulberry leaves 

were fed to 3 rd Instar larvae of B, mori in specimen tube. 

Fresh food was offered at 24 hrs Interval. A total 

of 10 larvae were treated for each concentration and 

mortality data at an interval of 12 hrs upto 96 hrs were 

recorded which are given in Table 12.

Table 12 : Efficacy of EiobiL liquid containing 
B. thurinalensls against B. mori

Concentration 
in percentage

Percentage morta­
lity up to 96 hrs

Corrected percen­
tage mortality

0.031 30.00 30.00
0.062 40.00 40.00
0.125 50.00 50.00
0,250 60.00 60.00
0.500 70.00 70.00
0.750 80.00 80.00
1.000 90,00 90.00
Control - -
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The above data were subjected to probit analysis 

and the regression equation for the toxicity has been 

worked out to be Y = 2.7025 + 1.0825 x and LC^q value was

0.11.
Perusal of data presented in Table 11 and 12 and

Fio. 2. revealed that the LC _ value for Biobit WP containino50
B, thurlnoiensis variety (kurstaki) was 0.1476 per cent 

while LCrq value for Bioblt liquid containing B.thurinolensis 
variety (kurstaki) was 0.11 per cent against third instar 

larva?, of Bombvx mori .

The data on the comparison of the values 

of the two formulations of Blobit containing i.thurlnoiensis 

are presented in Table 13.

Table 13 s Comparison of Loo LC of Biobit containing
50

, JL. thm.p.glensis against B.jtioiI

Formulation of Log LC^q 5 .Em t value in com-
B iobit parison to

Wettable powddr

Llouid

2.1673

2.0414

0 .1526

0.1620 0.1663

There is no significant difference between Log LC^q 

values of wettable powder and liquid, formulations of Biobit 

containing B. thurlnoiensls aoalnst B. mori.
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From the efficacy of these four formubtion 

of B,. thurlnolensis againstJB, morl. it was observed that 

the Biobit liquid containing B. thurlnolensis was more 

toxic followed by Biobit WP containing B, thurlnolensis 
variety (fajirslafcl), endotoxin basedjg.. ,^bll£.4r.gl£Ci§i& wp 

and liquid containing endotoxin based B.„ thurlrioiensis .

The values of LCgQ were 0.11, 0.147, 0,398 and 0,481 

per cent respectively,

4,3.1 Efficacy of diflubenzuron (Dimllin) against

A. jaoa$A «
Different concentrations of Dif lubenzuron (Dioilir)

50 % WP were prepared and applied to discs of castor 

leaves and dried under fan. These treated leaf discs 

were fed to 3 rd instar larvae of A, nanata in specimen 

tube 3 times at an interval of 24 hrs. Fresh food was offered 

at 2/i hrs interval after treatment, A total of 10 larvae 

were treated for each concentration. Mortality data at 

an interval of 12 hrs upto 120 hrs, 168 hrs and 216 hrs 

were recorded which are given in Table 14.

The data presented in Table 14 were subjected to 

probit analysis and the regression equationsfor the toxicity 

has been worked out to be Y « 2.6681 + 0.7886 x, Y =

4.3215 + 0.5195 x and Y = 4.1728 + 0.6418X' for 120,168 

and 216 hrs resoectively , The values of LCgQ were 

0,9057, 0.02 and 0,0199 per cent for 120,168 and 216 hrs 
resoectively.
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4.3.2 Efficacy of diflubenzuron (Dimilin) against

silkworm B. mori:
Different concentrations of diflubenzuron (Dimilin)

50% WP were orepared and applied to discs of mulberry leaves 
and dried under fan. These treated leaf discs were fed to 
3 rd instar larvae of mori in specimen tube 3 times at an 
interval of 24 hrs. Fresh food was offered at 24 hrs interval.
A total of 10 larvae were treated for each concentration and 
mortality data at an interval of 12 hrs upto 266 his were 
recorded which are given in Table 15.

Data presented in Table 15 were subjected to orobit 
analysis and the regression equation for the toxicity has 
been worked out to be Y = 1.6903 + 0.9601 x , Y = 0.7911 + 
1.533 x and Y = 3,4148 + 0.724/ x for 120,168 and 216 hrs 
respectively. The values of LCg0 were 2.799, 0.5082 and 0.1543 
per cent for 120,168 and 216 hrs respectively.

From the efficacy of diflubenzuron (Dimilin) Table 14 

and 15 and Fig.3 it will be observed that the powder was three 
times more toxic to A. lanata than to B. mori in 120 hrs as the 
LC values were 0,9057 and 2.799 per cent respectively, twenty 
five times more toxic to A. lanata than to B, mori as the LC^0 
values were 0.02 and 0,5082 per cent respectively for 168 hrs 
and eight times more toxic to A. ianata than to B. mori ' 3
as the 1-CKq values were 0,0199 and 1.1543 per cent 
respectively for 216 hrs. Overall, diflubenzuron (Dimilin)
50% WP was more toxic to A, ianata than B, mori.
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v. DISCUSSION



V. DISCUSSION

The present investigation was undertaken for 
the detail study of the toxicity of some formulations 
of microbial insecticides and insect growth regulator, 
against castor semilooper, Achaea ianata which causes 
heavy losses by defoliation in castor plant and with a 
view to find out the most effective microbial 
insecticide for the pest. At the same time detail study 
of the toxicity of concerned material against mulberry 
si3kworm, Bombvx morl was also undertaken to find out 
the pathogenicity of B, thurlnoiensls and toxicity of 
difluberzuron (Dimilin) to silkworm.

For this purpose different formulations of 
endotoxin based B, thurlnoiensls rtP and liquid. Bio1-it 
(kurstakl) WP and liquid and diflubenzuron (Dimilin) WP 

were tested for their toxicity against both the insects. 
Different concentrations were prepared and each of them 
spoiled to discs of castor leaves and mulberry leaves 
and fed to third Instar larvae of castor semilooper and 
silkworm. The control was also maintained for each 
insecticide, to know the effect of natural mortality.
The observations on the mortality were recorded at the 
Interval of 12 hrs, however, for final analysis the 
observation recorded after 96 hrs were considered.
The results of efficacy of different formulations against
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A, iar<ita are discussed below.

5.1 Results on the efficacy of_ B. thurlDgicpsls 

aoainst A. ianata :

5.1.1 tfficacy of endotoxin based B. thurinalensis 

WP aqainst A. iapata :

Observations on the mortality of castor 

semiloooer upto 96 hrs after feeding endotoxin based 

B. thuringlensis WP, are presented in Table 2,

The data presented in Table 2 were subjected 

to probit analysis and value of Lc^g was worked out 

which was 0.041 per cdnt.

Bai Si. Si.* (l°84) reported that three 

preparations of delta endotoxin were found toxic 

to the third irstar larvae of Soodootera llttoralis 

Boisd, The LD^s were 454,6, 1,84 and 594.1 ppm fo: 

3 strains respectively.

Baranovskii jgt, (1986) concluded that 

crystals of (kurstakl) in ’Lepidocide* were highly 

toxic to Dendrolimus sibirieus .

Ir the present study the results of this 

treatment are in agreement with the findings of 

Bai gt ai,. (1984)

5,1.2 fcfficacy of endotoxin based B, thunnoiensis 

liquid against A, ianata l

Observations on the mortality of castor semilooper
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up to 96 hrs after feeding endotoxin based B.t. urinoiensis 

liquid are presented in Table 3,

Perusal of data presented in Table 3 were 

subjected to orobit analysis and value of LCkq was 

worked out which was 0.'044 per cent.

Deshpande and Ramakrishnan (1982) stated 

that pre dissolved endotoxin of variety kurstakl was 

more pathogenic to fifth instar larvae of A, lanata.

In the present finding the results of endotoxin 

based B, thurlnoiensls liquid are in agreement with the 
findings of Bai el*. aX» (1984) .

The data presented in Table 4 would reveal that 

there were no significant differences between LCKQ values 

of wettable powder and liquid formulation of endotoxin 

based B. thurinoiensts against A, lanata.

5.1,3 Efficacy of Biobit WP containing B_, thunnolensls

against A, ianata s

Observation on the mortality of castor semilooper 

uoto 96 hrs after feeding Biobit WP containing B.thurinolensis 
WP are presented in Table 5,

The data presented in Table 5 were subjected 

to probit analysis and value of LC5Q was worked out 

which was 0.0990 per cent.

Varma jb£, jX.. (1974 )reported that *Dipelf © 1.0 

and 1,5 g i.e, 0,1 and 0.15 per cent to be effective
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against Pieris brassxcae giving more than 60 per cent 

mortality.
2ivanovic and Stamenkovic (1976) stated that 

0,1 per cent •Dipel* (kurstaki) caused 100 per cent 
mortality of second to fifth irstar of Hynhantrla 
cunea (Dru) in laboratory and field condition.

BertlFilho and Gallo (1977) obtained heavy 

mortality of Brassolis astyrg astvra by 0.1 per cent 
•Dipel* containing 16000 lU/mg.

Shrivastava and Ramaknshnan (i960) tested 
•Dipel* (kurstaki) against three day old larvae of
A, , ianata and reported LD^ va*ue °* 0»0111 jio/mg 

bodv weight.

In the present studies the results of Biobit 
WP are in agreement with the findings of Varroa al« 
(1974b), Zivanovic and Stamenkovic (1976) and Berti-Filho 
and Ggllo (1977),

E ,1,4 Efficacy of Biobit liquid containing B. thurlrniensis 
against A. ianata s

Observations on the mortality of castor semilooper 
upto 96 hrs after feeding Biobit liquid containing
B, . thurinotensts (kurstaki) are presented in Table 6.

The data presented in Table 6 were subjected to 
probit analysis and value of LCRg was worked out which
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was 0,111 per cert.

Earlier workers like Govindarajan et al.(1976) 

reported 100 per cent mortality of A .nanata to first, 
second, third and fourth instar larvae in 1,19, 2.03,
6,11 and 6.16 days with *Thuricide 90 TS1 flowable 
at concentration 1 ml in 400-600 ml water.

Dabi gjL. (i960) reported 96 per cent mortality 
of Spilosoma oblloua Wlk. in 72 hrs by treated leaves 
with a dose of 16000 lU/ml of ’Dipel* (kurstaki) .

Mcleod ei gl, (1962) stated 42.3 lU/inl LC50
value for *Dipel' (kurstaki) against second ins tar 
larvae of Dioryctrla amatella (Hu1st.)

The data presented in Table 7 would reveal 
that there were no significant differences between 
iC^ values of Biobit WP and lieu id against i. nanata. 
However Biobit WP formulation performed better than 
Biobit liquid.

Creiohton and McFadden (1975) proved ’Dicel" 
(kurstaki) WP as more effective than flowable in reducing 

pest population of Trtchoolusia ni. P3eris brassicae 
and Piute11a xvlostella on cabbage,

In the oresent findings. Biobit WP was more effective 
than Biobit liquid, are in agreement with the findings of 
Creighton and McFadden (1975).
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5.2 Results or the efficacy of B. thurlnoiensls

against B. :

5,2.1 Efficacy of endotoxin based B, thurlnolensis

WP against mori s

Observations on the mortality of silkworm upto 

96 hrs after feeding endotoxin based B., thurinoiens is 

flP are presented in Table 8.

The data presented in Table 8 were Subjected 

to probit analysis and value of LCKq was worked out 

which was 0,398 oer cent.

Ramakrishnan and Kumar (1979) stated that 

crystal of dendrolimus and entomocldus are toxic to 

JB • and LDKq 2.08 and 0.062 ug •

K'lshltsutsuji and Endo (i960) stated delta 

endotoxin caused coraolete paralysis ir B, mori larvae 

when fed through diet,

Li ard Chen (1981) square crystals of endotoxin 

exhibited highest toxicity to B_. mori.

In the oresent studies the results of this 

treatment are in agreement with Ramakrishnan and 
Kumar (1979) confirming that endotoxin is toxic to 

L* m££l .
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E.2,2 Efficacy of endotoxin based B. thuriroiensls
liquid against B. morl s

Observation on the mortality of silkworm uo to 
96 Its aft<=r feeding endotoxin based B. tburmarensis 
liquid are presented ir Table 9.

The data presented in Table 9 were subjected 
to probit analysis and value of LC^q was worked out 
which was O.^Pl per cent.

Eariler worker like Angus (1967) reported 

toxicity of oarasporal crystal of B.thurinoiensis 
variety thurinoiensis t sotto. and entomocidus (26,0.02 
and 0.03 microgram per larva respectively),

Gal^owalie ei. &1. (1973) reported crystalline 

endotoxin of varieties entomocidus. sotto. alesti. 
oallerlae and alzwal to be most toxic and variety 
tolworthv and thurinoiensis to be the least to E_, morl.

The data presented in Table 10 would reveal that 
there were no significant differences between ICRQ values 
of endotoxin based B,. thurinoiensis IVP and liqufd. 
However, WP formulation performed better than liquid 
formulation.

5,2,3 Efficacy of Biobit WP containing B.thurinoiensis
against morl i
Observations on the mortality of silkworm upto 

96 hrs after feeding Biobit WP (kurstaki) are presented 
in Table 11,
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The data presented in Table 11 were subjected 

to probit analysis and value of LC^ was worked out 

which was 0.1476 per cent.

Manchev (1980) tried •Dlpel* (kurstakl) against 

silkworm and found that 0,003 per cent •Dipel* caused 

77.3, 66,2, 38.0 and 13.8 per cent mortality in first, 

second, third and fourth instar after varying number of 

oays.

In the present study the results are not In 
agreement with Manchev (i960) and the LCgp of Biobit 

(kurstakl) is higher ir the present investigation.

5.2.4 Efficacy of Biobit liquid containing B.thurinoiensis

against B.. morli

Observations on the mortality of silkworm upto 
96 hrs, after feeding Biobit liquid (kurstakl) are 

presented in Table 12,

The data presented in Table 12 were subjected to 

probit analysis and value of LCRg was worked out which 

was 0.11 per cent.

Dronka gjfe. gl. (1976) obtained good control of 

larvae of Eutromula oarlana (Cl.) with 0.1, 0.2 and 0.3 

per cent *Dipel* .

In the present studies the results of this treatment 
are in agreement with Dronka e£ al. (1976)•
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The data presented in Table 13 showed that 

there were no significant differences between LC^ 

values of Biobit WP and liquid formulation against 

B.« roorl.

5.3 Efficacy of diflubenzuron against A, ianata

and B, mori !

6.3.1 Efficacy of diflubenzuron WP (Diroilin) against

A. 3.apaj:,a s

Observation on the mortality of A. Ianata 

up to 120, 16F and 216 hrs, after feeding diflubenzuron 
(Dimilin) are presented in Table 14,

The data presented in Table 14 were subjected 

to orobit analysis and value of Lc^s were 0.9057,

0.02 and 0.0199 oer cent for 120 , 168 and 216 hrs, 

respectively.

Previous workers like Zabel and Ostojic (1973) 

observed complete mortality of third instar larvae of 

Malcosofea neustrla L . with 50-300 pom diflubenzuron, 

while in Lvmantria dispar complete mortality was 

observed with 200 ppm.

Natesan and Ealasubramanian (1979) reported 

that 0,02 per cent diflubenzuron caused 77.14 per cent 
mortality in Spodootera litura (F.)
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Rabindra and Balasubramanian (1981) reported 

that diflubenzuron (Dimilin) 0.5 g/lit inhibited 
moiilting ard caused 96 per cent mortality while 
a dose of 1,0 g/llt caused 100 per cent mortality

in 4,. ianata. .
In the present studies the result obtained in 

this treatment are in aoreement with result of Eabindra 

and Balasubramanian (l98l).

5,3,2 Efficacy of diflubenzurcn V?P (Dimilin) against

B ■ mori :

Observation on the mortality of JL, m°£l upto 
120, 168 and 216 hrs after feeding diflubenzuron 

(Dimilin) are presented in Table 15.

The data presented in Table 15 were subjected 
to probit analysis and values of LC^s were 2,799, 0.5082 
and 0,1£43 per cent for 120, 168 and 216 hrs respectively.

Harbinger (lc76) reoorted that 0,6 to 60 ppm 
diflubenzuron (Dimilin) caused 100 pei cent mortality in 
fourth and fifth instar larvae of Ypcpogreuta e^SEypellys 

(L.)
Coudriet and Seay (1979) stated that first three 

instar larvae of Trxchoplusia, al (Hub.), 
exlgua (Hub.) and Hellothis. virescens (F.) were more 

susceptible to diflubenzuron.
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Chockalingam and I^oorjahan (lQ84) stated 

that, 1-C^qq for difluberzuron (Dimilin) against 

Dysdrrcus cinqulatus and Chrvsocorls ourohreus. were 

100 and 1000 opro.

In the present studies the results obtained 

in this treatment are in agreement with the result of 
Coudnet and Seay (1979) i.e. first three instar 

larvae were more susceptible to diflubenzuron.

Considering the efficacy of different formulations 

of B, thyrjj^qiensisj endotoxin based B. $hy£lS.9i£Psls>
WP was more toxic to A. lanata. followed by endotoxin 

based B. thurtnolensis liquid. Biobit WP containing 
B, thurinolensIs (kurstaki) and Blobit liquid containing 

B. thurtnoiensis (kurstaki), Deshoande and Bamakrishnan 

(1982) observed that predissolved endotoxin of 

B, thurlnoiensis was more pathogenic to 5th instar 

larvae of A. lanata.

While in case of B.« mori efficacy of different 

formulations tested. Biobit liquid containing B.thurlnoiensis 
(kurstaki) was more toxic followed by Biobit WP containing 

§.• thurlnoiensis (kurstaki)- endotoxin based B .tbunrolensls 

WP and endotoxin based B. thurlnoiensis liouid. Manchev 
(1983) reported 0.003 per cent *Dipel* (kurstaki) against 

silkworm, caused 77,3, 66,2, 38,0 and 13.8 per cent 

mortality in first, second, third and fourth instar larvae 

after varying number of days.
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In case of insect growth regulator, diflubenzuron 
(Dimilin), the toxicity of the product was more in 
A, lanata than B. mori . Rabindra and Balasubramanian 
(1981) reported 100 per cent mortality caused by 1.0 
o/lit dif lubenzuron (Dimilin) in A. ianata •

In case of B, mori. Biobit liquid containing 
B_. thurirolensis (kurstaki) was more toxic and hence 

may be judiciously used in the pest control programme, 
in the silk producing areas.

Based on the percentage mortality and ultimate 
Lc*0 values, endotoxin based B. rhurinoiensts U'P may 
be considered better against castor semilooper, A.ianata, 
Diflubenzuron (Dimilin) WP was more toxic to the 

larvae of A. lanata than B. mori. Hence possibilities 
may be explored for using these products for the 
control of A, lanata after elaborate field trials.
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VI. SUMMARY

Investigations on the efficacy of some 
microbial insecticide formulations and insect growth 
regulator,were carried out against the castor 
semilooper, Achaea lanata L, and Bombvx mori L, under 
laboratory conditions in the Marathwada Agricultural 
University, Parbhani, during the year 1986-87,
Different formulations containing endotoxin based 
B. thurtnolensis. Biobit B. thurlnoiensis variety 
(kurstaki) and diflubenzuron (Dimilin) were tested 

for their efficacy against these insects.

Efficacy of these products were assessed on the 
basis of total mortality after 96 hrs. Different 
concentrations of the microbial insecticides and 
diflubenzuron were prepared and applied to the leaf 
discs of castor and mulberry leaves and fed to third 
instar larvae of A. lanata and B. morirrespectively.
Mortality count at an interval of 12 hrs upto 96 hrs 
were recorded. Total of 10 larvae were treated for 
each concentration and total mortality at 96 hrs were 
considered for analysis. In case of insect growth reculator, 
diflubenzuron (Dimilin), mortality data at 12), 168 and 
216 hrs were recorded. The data were subjected 
to probit analysis and LCrq values calculated were 
compared.
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The results revealed that the endotoxin 
WP was more toxic to A, nanata (LC^q 0,041), followed 
by endotoxin based B,. thurlnoiensls liquid (LCR0 0,044), 
Eiobit WP containing B, thurinoiensis (kurstaki)
(LC^q 0.099) and Biobit liquid containing B.thurinoiensis 
(kurstaki) (LC50 0.111).

While in case of E,. mori among the different 
formulations tested, biobit liquid containing B.thurinoiensis 
(kurstaki) was more toxic {LC50 0,111), followed by 
Biobit WP containing B, thurinoiensis (kurstaki) (LCkq 
0.147), endotoxin based P. thurinoiensis WP (LC,^ 0,398) 
and endotoxin based B_. thurinoiensis liquid (LgpO.^ei).

In case of insect growth regulator, diflubenruron 
(Dlmilin) the toxicity of the product was more to A. lanata 

than B,. mori as the LC^Q values were 0.9057, 0.02, 0.0199 
and 2.799, 0.5082, 0.1543 in 120,168 and 216 hrs 
respective ly.

Based on the percentage mortality and ultimate 
*-C50 values endotoxin based B,. thurinoiensis WP may be 
considered better against castor semllooper, 4* ianata ,

In case of B. mori Blob it liquid containing 
B, thunnalensis (kurstaki) was more toxic and hence may 

be Judiciously used in the pest control programme in the 
silk producing areas.



61

Diflubenzuron (Dimilin) WP was toxic to 

A, lanata and larvae of B. morl were comparatively 

less susceptible. Hence possibilities may be explored 

for using these oroducts for the control of A, lanata 

after elaborate field trials.
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