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1. INTRODUCTION

Microbial insecticides, because of their specificity
and non toxicity or pattogenicity to non target animals
are ideal biological control agents. Microbial
irsecticides are easier to use than the classical biological
control agents i.e. parasites and predators because the
arower can use them as he wouldfghemical insecticide,
without any major change in agricultural equipment and

procedure (Ignoffo, et al., 1674).

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, Eacillus thurinciensis
Berliner (Heimpel,1967).

About 20 varieties of B. thuringjensis cause
pathogenicity in about 200 lnsect species of Lepidoptera
(Deshpande, 19€6) .

The ertomopathogenic activity of a variety differs

in various insects and different varieties and strains of



bacterium exhibit differential susceptibility in the
same host. Jaques and Fox (1960) first reported the
differential toxicity of various varieties in the host,
Pjeris brassicae L. It is well known that the
susceptibility of the host depends on the variety of

B. thuripgiensis (Dulmace,1970b).

Castor, Ricipus commuris L. is the main non edible
oilseed cfop of the tropic, where it is extersively
cultivated, It is also a good source of forelgn
exchange for India. 1India is the second largest castor
producel in tre world with an area of 501.0l11 thousand
hectares andaoroduction of 210.138 thousand tonnes.
(Anonymous,1982) . Among the 61 pests damaging the crop,
castor semilooper, Achaea japata L. shares the first
status of major pest with castor capsule borer,

Dichocrosis punctiferalis causing heavy losses by
defoliation (Hai,1976).

In field trials alongwith var cus chemical treatments
cormerciasl formulation of B. thuripnoiensis have been
successfully tried as one of the treatments for the control
of castor semilooper (Kulshreshtra, et al., 1965). Similarly,
Govindarajan gt 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.thuripogiensis
to silkworm, there is@contraversy in the country
reaarding the use of thas bacterium against agricultural
pests. Hence, it 15 necessary to study the differential
pathogericity of various formulations of the bacterium

against the pest as well as against the silkworm.

Insect growth regulator like difluberzuron
(Dimilin) was also successful in killing insect by
inhibiting moulting. Good results of complete
mortality against third instar larvae of Pierjs range L.

were oiven by diflubenzuron (Mo krousova,1977).

Hence, studies were undertaken on the comparative
efficacy of different formulations of B. thuringiepsis
and diflubenzuron against A. Janata and B. morj to find

out the most effective formulation of the products acainst

A. Japata.



II. REVIEW OF LITERATURE



I1.REVIEW OF LITERATURE

The emphasis of this study was centred around

efficacy of endotoxin based Bgcillus thuringiensis ,
Biobit cortaining_B. thurinclensis variety (kyrstaki)
and difluberzuron (Dimilin) . Accordingly the chapter is
divided into three parts.

2.1 The endotoxin based B. thyringiensis
2.2 Bipbit containing B. thurinoiepsis variety (kurstaki)

2.3  Difluberzuron (Dimilin 50 WP)

2.1 The endotoxin based B. thuringiensis

2.1.1 Comparative toxicity of endotixin based

B. thurinolensis to insects under laboratorv
condition

2.1.2 Comparative toxicity of endotoxin based
B. thuringjensis to insects under field

condatior

2.2 Bioblt containing B. thuripoiensis variety (kurstaki)

2.2,1 Comparative toxicity of B. thuringiensis variety
(kurstaki) to insects under laboratory condition

2.2.,2 Comparative toxicity of B. thuripoiensis
variety (kurstski) to insects under faield
condition

2.3 Diflubenzuron (Dimilin)



2.3.,1 Toxicity of difluberzuron to insects under

laboratory condition
2.3.2 Toxicity of diflubenzuron to insects under

field cordition

2.1.1 Comparative toxicity of endotoxin based Bacillys

thuringiensis to insects under laboratory

condition ¢

Galowalia et al. (1973) also studied the comparative
potencies of the crystalline endotoxin of eight varieties
of B. thuringiensis. They had selected 5th instar larvae
of Pleris brassicae and were allowed to feed on the
microdisc. The varieties, thuripoiensis, morrisopi, entomocjidus
and gallerise showed similar tox:city. Varaiely tolworthi
was one third and varieties, glest] and sotto were too
weekly toxic to allow their opotencies to be accurately
determined. Tests with Borbyx mor} indicated an ertirely
different order of potencies in which varietlies, entomocidys,
sotto , alesti and galzwai were the most toxic and variety

tolworthi and thuringiensis the least.

Fast (1977) conducted experiment against sixth
inrstar larvae of Choristoneura fumiferspa (Clem.)
with purified crystals, purified spores, or mixture of
equal quantities of puriiied spores and ourified crystals

Ahat
of B. thuripgiensis and reported, spores were 200 times




(-]

less toxic than crystals for which the LD50 was 0.0¢4
ug/larvae,

Schesser and Bulla (19€1) studied the toxicity of
B. thurinoiensis parasporal crystals to larvae of Plodia
interpunctella (Hb.) . The number of insects killed
were in relation to crystal dry weight, mortality was
determined by comparing adult emergence from larval
diet treated with c¢rystal with emergence from untreated
diets. There was only 30 per cent survival at an
application of 0 .414 pg/cm2 and the mean LCg, was
found to be 0.299 pg/em?,

Salama gt al. (19€1) studied potercy of spore delta
endotoxin complex 4in laboratory in Egypt against the cotton

vest Spodoptera littoralis  (Boisd), H. arxmigera (Hb.)

and_S. exioya (Hb.). 1Cyns of the endotoxin produced by

B. thurinojepsis (entomocidys) were 30.5 po/ml diet for
2. Mittoralis and 110.5 pg/ml dlet for S. exigua and

LCgq for (gizwai) for H. armioera was 79.8 ug/ml diet.

Deshpande and hamakrishnan (1982) did comparative
bioassay of spore + endotoxin and predissolved endotoxin
agairst Sth irstar larvae of A. japata and reported that
variety kurstakl was more vathogenic followed by variety
gallerige and berliner. Varietles gsotto, entomeccidus and
a2lizwaj or thelr endotoryin alone did rot show pathogenicity
to £th instar larvae of_A. japata.
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Ignoffo et al. (1982) carried out an edperiment
in laboratory in USA ard reported that larvae of the
potato pest Leptinotagsa decerlipeata (Say) were
suscevtible to the delta erdotoxin of B. thuzrlrciepsis
(Xurstaki). Percuntage mortality increased with the

application rate.

S5alama and Foda (1984) studied suscentibility of
some cotton pist to B. thurinciensis . The spores and
erdotoxin preparations were Lested in laboratory in
Loypt for effectiveness against Pectipophora gossvojiella

(Saund !, karlas ipsulana (Boisd )
ard Aorotis ipsilop (Hfn.) . The most cffective

sub sp. were B, thurirclepsis fipitimys acainst P.cossyoleila ,
B. thuripojcers eptomoci-us acainst E. arsulgpa and B,
thurinojepsis tolworthd acainst A. ipsilop .

Bai et al. (1964) tested three prerarations of
delta endotoxin purificd from ore strair (thuripoiersis) and
two from (Kurstski) in the laboratorv in Belojur acairst
third instar larvae of Spodopterz littoralils roisd
The LDﬁos were 4%4,.,€, 1,194 ard £94,.1 ppm for three

strains respectively,

241.2 Corparative toxicity of endotexir based

B. thuringiersis to insects under field conditior:

Chilingaryan et al. (1977) tried Bitoxibacillin
(BTR) a crystalline foom of B. thurapoiepsis acainst



Tetrapychus urticae Koch on cucumber in the glass house,
Mortality was 91 per cent, 84 per cent and 70 per cent
after 10, 1% and 20 days in 1S75 and 96 and 86 per cent
after 15 and 20 days in 1976. Most effective concentration

appeared to be 1 per cent,

Anoutbreak of Satin moth, Ltilonotis salicis

on poplar in western Switzerland was successfully
controlled by apolying endotoxin, resulting in heavy
rmortality of larvae 92-94 per cent a week after treatment

(Maksymov,1920) .

Baranovskii et al. (1$86) tested 'Lenidocide'
produced from crystals of (kurstaki) in fields of Siberal
and reported that 'Lepidocide'! was highly effective
against Dendrolimus sibirieus on larch (Larax sibirica) and

superior to 'Dendro bacillin'.

2.2,1 Comparative toxicity of Bacilluys thurinoaensis
variety (kurstaki) to insects under laboratory

condition :

Varma et al. (1974 b) 'Thracide HPSC' @ 1.5 o/lat
and 'Dipel' € 1.0 and 1.5 ¢/lit (both ‘'kurstaki)
preparations proved equally effective, giving more than €O
per cent mortality of Pieris brassicae L. six days after

treatment.



Dobrivojevic and Injac (197%) tried 'Dipel!’
(xurstaki) and 'Bactospene' (thurinoiensis) & 0.5 ,
0.12% and 0,031 per cent 'Dipel' proved to be most
effective with LD50 of 11 ppm as compared with LD50
of 18 ppm in 'Bactospeine’,

Govidarajan- et al. (1976) stated 'Thuricide
¢ TS' flowable at concentration of 1 ml in 40-600
ml water produced 100 per cent rortality in averaced
1.1¢, 2,03, 6.11 and 6.16 days of A. japata first,

second, third and fourth instar respectively.

Zivanovic and Stamenkovic (1976) evaluated

"Dipel' (kyrstaki) containipa 16000 IU/mg ir laboratory
in Yugoslavia against Hyphsptriz cupea (Dru ) second

to seventh instar and reported that O,.1 per cent 'Dipel!
afforded complete mortality of lsrvae in second to fifth
instar 1in seven days. In a field test 0.1 per cent
'Dipel’ gave 100 per cent mortality of larvae of H.cupes
in third, fourth and fifth irstars, bul had no effect

on the other orchard pests,

Berti Filho and Gallo (1977) studied effect of
'Dipel' (kupstski) containing 16000 IU/mo against palmworm
Brassolis astyra astyra Godt. and found that 0.1 per

cent concentration by feeding has resulted in heavy

mortality of test insects,
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Srivastava and Nayak (1978) tested the comparative
efficocy of 'Dipel' (kurstaki) WP containing 2% x 109
viable spores, ‘'Bactospeine' containing 1.6 x 108
soores of B. thuripoiensis per g and 'Thricide kP’
containing 30 x 108 spores of (kurstaki) per mg
against Cpaphalocrosis medipalis (Gn.). All product
at 0.062% per cent to 1 per cent gave significani
control. 'Thricide' and Dipel' were superior to !
‘BactOSpc1ne' and 'Cajarab'. 'Bactospine' and 'Thuricide'
were equally effective at 0.5 and 1 per cent while 'Dipel!
had similar mortality effect at 0.12E and 0.5 per cent.

Nayak et al. (1978)studied effect of 'Thuricide HP!
(kurstakl) and reported that 1 per cent 'Thuricide HP'
soraying reduced damage by Scirvophacz 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 et al. (1S€0) evaluated six concentrations of
'Dipel' (kurstaki) against third and fifth instar
larvae of Eyproctis lupata Wlk. on vearl millet in
laboratory in Kajasthan, India. Most effective treatment
after 96 hrs of application was 'Dipel! 1120 g/ha
(17.92 x 10° IU/ha).



11

Dabi et 31.(1980) studied effectiveness of 'Dipel’
(kurstaki) against final instar larvae of Spilosoma obliqug
Wlk. infesting sesame in laboratory in India. Maximum
mortality of 96 ver cent after 72 hrs was observed by

treated leaves with a dose of 16000 IU/ml of solution .

Gargwar et al. (1981) studied formulation against
third instar larvae of Aganais ficus (F.) Hymenia recurvalis
F. and Eyproctis fraterpa (Moore) in laboratory in India
and reported that 'Dipel' (kyrstaki) was found to be
most effective against A. ficus and least effective
against E. fraterna. The high mortalities observed after

treatment with a low concentration of 'Dipel' was 0.0%

per cent.

Mcleod et al. (1982) studied efficacy of 'Dipel!
(kurstaki) against Digoryctria amatella (Hulst.) in
laboratory in Arkansas. First instar larvae were more
susceptible with a LC!‘:O of 0.64 IU/ml diet and for second
irstar 42.3 IU/ml.

Deshoande and Ramakrishnan (1982) tested six
varieties of B. thurinogiensis against A. japata. They
claimed the superiority of variety kurstaki as compared
to other varieties tested against A. jgnata.

Cohen gt al. (1983) in laboratory studies of
formulation 'Bactospeine'! (thuripoiensis) ard 'Dipel’
(kurstaki) against Boarmia seleparia (Denis and Schiff)
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1n Israel observed that both were highly effective
against second and third instar larvae at a concentration

8

3 x 10° units/wl and against fourtr instar at a

concentration 3 x 109 units/ml .

Jensens et al. (1986) tested four preparation
of B, thuripciensis in Belgjium against first to fifth
irstar larvae of Spodpoptera littoralis. Formulations of
'"Thuricide ' WP,‘Dipel’ WP and 'ABG 610%5' coptained
(kurstaki) while 'Bactospeine' contained (thuringiepsis)
'ABG 610%' caused highest mortality followed by 'Dipel !

WP and 'Bactopeine'!. 'Thuricide' WP was not effective .,
Larval susceotibility to all active formulation decreased

with increasing larval age.

2.2,2 Comparative toxieity of Bacillus ihuringiensis
variety (kurstaki) to insects under field condition:

Yunusov (1974) controlled Adelphocoris lipeclatys
to 40 per cent by 0.3 per cert "Dendrobacillin' (dendrolimus),

56 per cent by 0.3 per cent'Entobskterin' (galleriae),
71.2 per cent by 0.3 per cent 'endotoxin' (thurinciensis)
and 79.2 per cert by 0.3 per cent 'Dipel' (kyrstaki).

Wysoki et al. (1975) reported 'Dipel! cortaining
3.2 per cent B. thuripgiepsis variety (kurstaki) at
0.2% « 1,5 per cent gave complete mortality of Cryptoblabes
gnidiella (M1ill ) in all stages.

D e ]
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Creighton and McFadden (197%) proved that 'Dipel!’
(kurstaki) 3.2 per cent WP was more effective in reducing
plant damage than was flowable powder or WP formulation
of 'Bactospeine' (thuripaiepsis) . Pests controlled
were Irichoplusia pi, Pleris rapae and Plutella

xyvlostella.
Niemezyk gt _al. (1976) carried out field tests with'Dipel’

(xurstaki) . Three aoplicatiors of 0.3 per cent or two
applications of 0.4 per cent 'Lipel' reported to reduce

the number of apples dameged by Cydiag pomopella by more than
70 per cent.

Cavalcaselle (1676) tried ‘Eactospeine PR €00
and 'Dipel' (kurstak}) against Thaymetopoea pityocampa
(Schiff) ir field. They reported that 2 and 3 kg/ha
were effective , civing highly significant larval

mortality.

Dronka et a2l. (1976) tested '"Dipel' (kurstaki)
against Eytromula pariana (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.

Mcheil et al. (1977) conducted fleld tests in

Quebec and conalyded that Thymelicys lineola (Ochs)
on timothy grass can be controlled by 'Dipel’ (kursiaki)

5 =10 x 10° IU/ha.
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Cruz (1977) conducted field test in Brazil with
'Makapel 320" B. thuringiensis a dust containing
320 IU/mo apolied at 26 kg/ha and 'Dipel' WP containing
16000 IU/mg applied at 0.4 per cent spray against
Exrinnyis ello (L.) on rubber and reported 98 and 96
per cent mortalitv by 'Makapel' and 'Dipel' respectively.

Pascovici et al. (1978) conducted tiial in forest
of Oaks (Cuercus) against Lymaptria dispar L. and tried
"Dipel'! ard 'Thurincin' in Fomania, Maximum mortality of
80-98 per cent was recorded on Sth to l12th day.

Saxena (1979) tried 'Dipel' (kurstaki) acsinst
third instar larvae of Athalia-lugens proxima (Klug.)
in India. Three concentrations 0.2, 0.1 ana 0.05 ver
cent were tested and resulted in more than £0 per cent
larval mortality after three days and 100 per cent after

four days. Toxicity was lost after seven days.

Awate ard Naik (1979) conducted field plot test
for the control of Phthorimaea operculella (Zell )
on potato ir Inaia and reported foliar sprays of
'Thuricide® (kurstaki) at 2.5 kg/ha is equally
effective with spray of quinalphos at £00 g a.i./ha.

¥anchev (1980) tried 'Dipel' (kurstaki) against
silkworm in Bulgaria and found that 0.003 per cent 'Divel’
caused 77.3, 6€.2, 38,0 and 13.8 ver cent mortality in the
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first, second, trird and fourth instar of wulberry

silkworm after wvaryino number of days.

Krishnaiah gt al. (1981) conducted field studies
in Karnataka, India for effectiveness of 'Dioel’

(kurstaki) against Earias wvitella (F.) or okra,
H. armigera (Hub.) on tomzto, Plutellsa xylostella (L.)

on cabtage and reported thal weekly spraying of 'Dipel’
at 0.5 ka/ha controlled E. yatella 'Dipel’ sprayirg at
10 days at 0.% kg/ha controlled H. armigera (Hub.)
effectively,

Sarmiento and Fazuri (19€2) conducted field test
on maize in Peru and comvared effectiveness of 'Dipel!

(kurstaki) with insecticides for the control of
Spodoptera frugaperda and Diastraea saccharalis F.

It was concluded that 'Dipel' was superior to carbaryl
against 5. fruolperda.

Krishnaiash and Mohan (1983) concluded that 'Dipel!
(kurstaki) was capable in suppressing the population of
Plutella xylostella (L) and Myzus persicae (Sulz ) on

cabbage for one week.,

Smirroff (1985) tested the new formulation
'Futura' of (kurstaki) in aerial spraying agalnst

Choristoneura fumiferana in Guebec. 'Futura' with
20 x 10° IU/ha in final volume of 2.5 litre/ha spraying
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by two aircraft gave 91 and 8E.7 per cent larval
mortality and resulted in 86.6 and 7¢.1 per cent
foliage protettion. These results are better than
those obtained with formulation used earlier at

4,7 litres/ha.

2.3.1 Toxicity of kiflubenzuron (Dimilin) to 1nsects

under loboratory conditidn 3

Zabel and Ostojic (1973) tried diflubenzuron
(PH 60-40), and found that complete mortality of second
irstar larvae of Malcosoma neustria resulted from
a dose of 12.%5 = 37.% vpm , and third instar with
£0-~300 pom, In Lymantria dispar L. thired, fourth
and fifth instar suffered 100 per cent mortalaty with
200 pom. Total mortality of third instar of
byohantria cynea (L.) was obtained with 25100 ppm.

Hartinger (1976) evaluated diflubenzuron
(Dimilin) near Munich acairst larvae of Ypopomeuta
euonymellys (L.) and reportcd 100 per cent mortality
of fourth arcfifttk instar at 0.6 and €0 popm.

Lipa (1976) evaluated diflubenzuron (Bimilin)
2% per cent WP in laboratory of Poland acainst Agrotls

segetum (Schiff ) and Mamestra brassicae (L.). They

reported heavy mortality of both insects at a

concentration of 0.00028~2Z ppm through diet,
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Sundaramurthy (1977) reported 0.1 per cent
diflubenzuron fed to final irstar larvae of Spodoptera
litura (F.) with castor leaves has resulted in 46-96

per cent inhibition of moulting and various degrees of

morphological deformity in the pupae.

Ascher gt al. (1978) studied effect of diflubenzuron
on larvae of Earias ipsulana (Foisd ) a pesi of cottor, in
Israel ard reported 99.2-100 per cent and 76.00 to €4.% per
cent mertality for small and laxge larvae respectively
with difluberzuron WP incorporated in artificial diet
at 0.,008«0.1 per cent.

Coudriet and Seay (1979) tested diflubenzuron acairst
Trichcplusia pi (Hub.), Spodopltera _exigus (Hub.) ard
Heliothis yirescens (F.) in laboratory in USA and reported
that larvae of three insects in first three irstar were more
susceptible than those in later instar. Fifth instar
of T. pi. were more susceptible to a concentration of

100 ppm than other two species.

Diflubenzuron was tested in the laboratory in
Cairo, Egypt, agairst the egas and larvae of Spodoptera
littoralis (Boisd) . It was effective at low doses acainst
the larvae., 1C_.. after 96 hrs was 0.0005«0.0013 per cent

50
(EL Sayeed,19€0).
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Fabindra and Balasubramanian (1981) determined
the effect of diflubenzuron against larvae of A. japata
in laboratory in India. The lowest concentration tested
0.0% o/1it inhibited moulting and cause 96 per cent
mortality while 1.0 g/lit caused 100 per cent mortality.

Elliott ard Iyer (19f2) in Pritish Columbia
laboratory carried out test and showed that nymphs
of Melapoolus sanguinipes (F.) were sensitive to
diflubenzurcn. At concentratior 10 ppm and aboye
dif luberzuron completely inhibited moulting of second
instar nymphs.

Rajerdranand Shivaramaiah (1683) studied effect
of difluberzuron on the larvae of Irogoderma granariuym
Everts and reported that 12.8 mg/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
a1f lubenzuron (Dimi}lin) against Mamestra brassicae L
in Bulgeria at concentration 28, 37.%, 75, 280, 37E
and 730 pom. In the laboratory 100 per cent larval
mortality occurred on fourth day with 750 opm, on the
eiohth day with 280 ppm and on the tenth day wliith 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 with 280 ppm.

Chokalinnam and Noorjahan (19€4) tried
d1fluberzuror (Dimilin) against Dysdercus cinoulatys and
Chrysocoris purvureuys in laboratory in India. LC50 and
LC was 100 and 1000 ppm respectively. Egg hatch was

100
reduced in eggs upto 4€ hrs ola at exposure,

2.3.,2 Toxicity of diflubenzuron (Dimilin) Lo insects

under field condition @

Auderard et al. (1978) reported that larvae of
Cydia pomonells (L.) was completely eradicated with a dose
of 30 g/hl dif lubenzuron,

Frye et al. (1976) has observed that the highest
mortality of Paleacr:ta _verpats (Peck) in forest by the
apolication of diflubenzuron (Dimilin) at 0.1l13 kg/acre
at North Dakota.

Granett et gl. (1976) conducted field tests and
reported that difluberzuron (Dimilin) at a rate of O.007E
Lb toxicant/1045 gal water to ap le trees infested with
Lymantria dispar L. has effected mortality 100, 96.6
and 78,3 per cent first, second and third instar larvae

respectively,

Mokrousova (1977) studied effect of diflubenzuron
against Pieris racae (L.),_Spodoptera exigua (Hub.) ,
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and Leptinotarsa decamlineats (Say). Complete mortality
of third or fourth instar larvae of above insects was

civen by diflubcnzuron at 0.1 or 0.01 per cent.

Codais et al. (1978) sprayed difluberzuron by
aircraft against Thaumetopoea pityocampa (Schiff) on pine
and reported that a single apolicatior in August 76 resulted

in about 98 per cent mortality in Mhovember,1976.

Natesan and Balasubramanian (197S) conducted
field trial in Tamil Nadu, India, against_Spodoptera
litura (F.) on groundnut and reported, 0.02 per cent
diflubenzuron caused 77.14 per cent mortalaty 144 hrs

after tieatment.

Field plot test carried out in Tamil Nadu , India,
against S. liturs (F.) on tobacco with 0.0l per cent
diflubenzuron and it gave 27.t9 and 90.66 pver cent
reduction of larval population in two and seven days

respectively (Santharam and Balasubramanian,19€0).

Dulic and Injac (1981) studied effect of
diflubenzuron (Dimilin) ir apole orchard in Yuocoslovia
against the pest Leucopters scitella Zell, Lithocolletis

blapcardella F., and L. gorylifoliella. Spray of 0.0%
diflubenzuron (Dimilin) were effective against L.scitella

causing 9.8l and 78 per cent mortality.,

Retnakaran ard Tomkir ('982) applied dif lubenzuror
(Dimilin) and triflumuron in sprays as 1 per cet suspension

in sunspray oil Lo Red Cak trees (Quercys rubra} in the
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field 1n Ontario and reported s reduction in populations
of Croesia seripurpurapa (Kearfott) by g9.4 and 100

per cert respeftively.

Guzeev and Mansurov (1983) reported control of
Neoris huttoni Moore infesting pistachio in USSE,
trichorfon, parathion methyl and phosalone at 0.6 kg
a.i./ha and diflubenzuron (Dimilir) at 0.0% kg a.1./ha
and were highly effective against second and third
instar larvae, causirg 9¢.4, 95.£, S0.4 and 9% .3 per

cent mortality respectively.

Jaipal (1988) carried field plot test in India
and showed Lhat spraying diflubenzuron at tre rate of
200 mg a.i./litre and giave effective control of larvae
of Diacrisis obliqua on nigeonpea Czjapus cajan
and susceptibility to the insecticide decreased with

larval ipstar,
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11I. MATERIALS AND ML THODS

The investigations were carried out to study
the efficacy of endotoxin based Bacillys thurfngjensis
Berliner, Biobit_B. thurinciepsis vaeriety kurstaki
and difluberzuron (Dimilin) against castor semilooper,
Achaea japata L. and silkworm, Borbyx mori L. under

laboratory conditions.

The materials used and methods adopted during the

present investigation are presented in this chapter.,

3.1 Test _ipsects ¢
Castor semiloooer (Aghsea japata L.)

Family ¢ ! octuidae, Order : Lepidoptera
Silkworm (Bombyx mori L.)
Famlily : Bombycidae, Order : Lepidoptera

3.1.1 Fearing of test irsect A. janata :

A healthy laboratory culture of A. japnata was
maintained exclusively on castor lecves, Ricinys commupis 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 rearec 1in groups of 1% to 20 inh sterilized
plastic boxes of 10 x 2% cm size with clcan castor leaves
as food. The boxes were covered with muslin cloth held in
position by rubter 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 S=-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, l4=16 and 9=10 days, respectively.
The adult longevity was 8=-9 days. Experiment was conducted
against 3 rd instar larvae of A. japata.

3.1.2 Rearing of test insect Bombyx mori L. :

Disease free eqggs of mulberry silkworm were
procurred from the Sericulture Laboratory, M.A.U.,Parbhani.
Lgos were kept for hatching in the laboratory at room
temperature. Egec sheets were kept in trays in cool place.
Care was taken for protectirg the eggs acainst rats,
cockroaches and ants etc. After hatching of the eggs
tender mulberry leaves were finely chopped ard sprinkled
over the young worms, which crawl on to the leaves and
started eating from cul edges. Food was providedfdr four
times a day. During moulting they were not provided with
any food and were not disturbed. They eat voracilously
during the fifth or last stage. In the lasi stage body

of silkworm larvae became shiny and translucent with golden
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colour. Such 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. Immedistely after the emergence
of adult, mating takes place., Females start laying eqos
after mating for 3 hours, Experiment was conducted

against 3rd instar larvae of B. pori .
3.2 Tes erjals

The details of the material and thelir doses

used in the present investigction are given in Table 1.

3.3 Comparative bioassay of varlouys formulations o
B. thurinaiepsas and diflyberzurop (Dimilan)
aoaipst A. janate apd B. mori:

3.3.1 Bioassay with endotoxin based B. thuripciensis :

The material was availasble as wettable powder
as well as in liquid form. In the bioassay study with,
above toxin, serial dilutions of 1.00, 0,78, 0.5, 0.28,
0,125, 0,062 and 0.031 per cent concentrations were preparec
from 1he wettable powder and liquid formulations with
distilled water including sandovit as a sticker. Discs of
2. cm diameter were cut out from castor leaves for
A. Japata and mulberry leaves for B. mori, and were applied
with 80 pl of each of the dilution, starting with 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 wa¥ekept as control. Mortality
data were recorded at an interval of 12 hrs upto 96 hrs,
Sevarate experiments were laid out for different
formulations i,e. wettable powder and liquid as well as

for different test ainsects 1.e. A. jgnata and B. mori.
3.3.2 Baoassay with Biobit containing B. thuripgjensis :

The material (B. thuringiensis variety kurstaki)
was available in wettable powder as well as liquid
formulatior. In the biroassay 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. japata and mulberry leaves for B. mori and were
applied with 50 pl of each of the dilution, starting wath
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 larvse were treated
for each concentration. Adequate number of larvae w@ye
kept as cortrol. 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.6. A. japata and B. mori.
3.3,3 Bioessay with diflubenzuron (Dimilin) :

In the bioassay study, with above material
serial dilution of 1.00, 0.78, 0,80, 0,28, 0,125 and
2.2%0, 1,00, 0,72, 0,20, 0.2%, 0.125, 0.062, 0,03t
per cent concentrations were prepared with distilled
water includinc sandovit as a sticker for A. janata and
B. morj, respectively., Discs of 2.5 cm were cut out
from castor leaves for A. japata and mulberry leaves for
B. moril and were apvlied 20 ul 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 i1n position by rubber band. Treated leaf discs



28

were again offered after 24 ard 48 hrs as a second
and third dose of the chemical. Fresh food was
cffered at 24 hrs interval after completion of feeding by
treated leaves. A total of 10 larvae werc treated for
each concentration. Adequate number of larvae wq¥ekept as
contiol., 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. janata and
B. mori .
3.4 Statistical analysis

In the biSéssay studies, the mortallty data
were Subjected to Abbot'!s formula for corrected
mortality. The UC5G values were calculated by probit
analysis (Firrey,1977). 1In case of paired samples
in the experiment on studies '"t' test was applied for

the comparison of the data (Sukhatme and Amble,1578).
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IV, RESULTS

In the present investigation, different

formulations of Bacillus thuringiersis Berliner and
Diflubenzuron (Dimilin) were tested for their

efficacy agairst third instar larvae of castor

serilooper, Achaea japata L. and silkworm Bogbyx

roxri L, Different concentrations were tested against

third instar larvae by feeding and mortality data were

reccrded. The data thus collected were spbjected to the

probit analysis. The results obtained in the present

investigation are described under the following

subheads,

4,1

4.1.1

4.1.2

4,1.3

4.1.4

Results on the efficacy of _B. thuripgzensis
against A. japata
Efficacy of erdotoxin based B. thuripgiensis

WP acainst A. japata

Lfficacy of endotoxin based B. thuripogiensis
liquid against A. japata

Efficacy of Bicbit WP containing B.thurirgiepsis
against A. janpata

Efficacy of Biobat liquid containing E.thuringaersis
against _ A ganeta

Results on the efficacy of B. thurargiepsis

acainst B, mori
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4,2,1 Efficacy of endotoxin based B. thurincaiepsis WP
against B. moril

4,2,2 Efficacy of endotoxin based B. thurineciensis
liquid against B. mori

4,2,3 Efficacy of Biobit WP centaining B. thuringiensis
against B. morl

4,2,4 Efficacy of Biobit liquid containing B. thurarci@psis
against B. mori

4,3 Results on the efficacy of Diflubenzuror WP

(Dimilin) against A. japata and B. mory

4,3,1 Efficacy of Difluberzuron WP (Dimilin) against
A. janata

4,3,2 Efficacy of Diflubenzuron WP (Dimilin) against
B. mori

4,1,1 Efficacy of endotixin based B. thurinojensis
WP acainst A. Jjapata

The different concentrations of endotoxin based
B. thyripaiensis WP were orepared and applied tc discs of
castor leaves and dried under fan. These treaied leaf
discs were fed to 3 rd instar larvae of A. jzpata in
specimen tube. Fresh food was offered at 24 hrs interval.
A total of 10 larvae were treated for each corcentration
and mortality data at an interval of 12 hrs upte ©6 hrs

were recorded which is given in Table 2,
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Table 2 ¢ Efficacy of endotoxin based B. thuripcjens:

Concentration Percentage morta- Corrected percentage
in percentage lity up to 96 hrs mortality

0.031 £0.00 44,44

0,062 €0.00 £8,55

0.12% £0.00 77.77

0.280 €0,00 T7.77

0.500 ¢0.00 e, kL

0.7%0 %0 .00 es8.88

o g o

The above datia were subjected to probit analysis
and the rearession equation for the mortality has been

worked out tobe Y = 33,3369 + 1,0278 x and LC50
value was 0,04]1,

4,1,2 Efficacy of endotoxin based B. thuripciensis
liquid against A. japata :

The different concentralionsof endotoxin based
B. thuriroiensis liquid were prepared and apolied tc discs
of castor leaves and dried under fan. The treated leaf
discs were fed to 3 rd instar larvae of A. japata in

specimen tube. Fresh food was offered at 24 hrs interval.
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A total of 10 larvee were treated for each concentration
and mortality data at an irterval of 12 hrs upto 96 hrs

were recorded which 1s given in Table 3 .,

Table 3 ¢ Efficacy of endotoxin based B. thuringaensis
liquid against A. Japsta

Concentration Percertage morta= Corrected percen-
in percentace lity upto 96 hrs tage mortality
0.031 20 .00 11,11

0.062 €0 .00 88,55

0.125 70.00 66,66

0.280 £€0.,00 77.77

0.200 .00 £8.88

0.7t0 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 tobe Y = 3,1217 + 1.,1376 x anc L050 value
was 0,044,

Perusal of the data presented in Table 2 and 3 in
Fig. 1 revealed that the LCao values for endotoxin based
B. thuripojepnsis WP was 0,041 per cent and for liquid

formulation was 0.044 per cent against third instar larvae

of A. japata.
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The data on the comparison of LC., values of
the two formulations of erdotoxin based B. thurinolensis

are presented in Table 4,

Table 4 : Comparison of Log LCGO ot endotoxin based
B. thuripolensis against A. janats

Formulation Log LC
[ ¥

of endotoxin o S, t value in come

m parison to

Wettable powder 1.6128 00,2585
Liquid 1.643% 0.2451 0.0416

There is no significant difference between

Log Lcso value of wettable powder and liquid formulation
of endotoxin based B. thurinoiensis against A. Japata.

4,1,3 Efficacy of Biobit WP containing_B. thuyripoiensis
against A. janata :

The different concentratiors of WP containing

B. thuringiensis variety (kurstaki) were prepared and
applied 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, jamats 1n spacimen 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

i1s given in Table &,
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Table £ ¢ Efficacy of Biobit WP containing B.thuripgiensis
against A. janatg

Concentration Percentage mor- Corrected pere

in percentace tality up to 96 hrs centace mortality
0.031 40 .00 ' 40,00

0,062 40,00 40,00

0.128 £0.00 $0.00

0.250 60.00 60.00

0.800 €0.00 80,00

0,70 %0 .00 S0 .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 tobeY = 2,1844 + 1.41 x and LC_

50 value
was 0,09%0,

4,1.4 Efficacy of Bidbit liquid containing B.thuringiensis
against A. jansta i
The differert concentrationsof Biobit liquid
containing B. thuyrinoiepsis variety (kurstaki) were prepared

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



The treated leaf discs were fed to 3 rd instar larvae of
A. Japats 1in 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 Blobit 1liquid containing
B, thuringiensis against A. Japata

Concentration Percentace morta- Corrected percen-
in percentage lity upto 96 hrs tage mortality
0.031 30,00 22,22

0.062 40,00 33.33

0.125 60 .00 58,58

0.280 £0,00 77.77

0.£00 €0.00 7777

0.7¢0 ¢0.00 £ge.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 bteen

worked out to be Y = 11,3384 + 1,769 x and LC50 value
was Oolll .
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Perusal of the data presented in Table £ and 6 and Fig.l.
revealed that the 1Cq, values for Biobit WP containing
B. thuringiensis variety (kurstaki) was 0.099 and for Biobit
liquid formulation was O.1ll1l per cenl against third instar

larvae of A. japata.

The data on the comparison of LC50 values of the two
formulations of Biobit containing B. thuringiensis are
presented in Table 7,

Table 7 ¢+ Comparison of Log L050 of Biobit containing
B. thuringzepsis acainst A. j2pstsa

Formulation

of Biobit Loa LC50 S .Em. :iggiuioln compa~
Wettable powder 1,9986 0,128

Ligquid 2.04%3 0.0103 0.0287

v There 1is no sianificant differenccs between log LCsO

values of wettable powder and liquad formulations of Biobit
containina B. thurirgiensis ageinst A, japata.

From the efficacy of these four formulatlons of
B. thuripoiensis against A. japata it will be observed that
the endotoxin based B. thuripgiepsle WP was better followed by
endotoxin based B. thuringiensis liquid, Biobit VP containing
B. thuripajensis variety (kurstaki) and Biobit liquid containing

B. thurinalensis variety (kurstaki) as the values of L1Cyp were
0.041, 0,0444, 0,099 and 0,111 per cent respectively,

4,2,1 Efficacy of endotoxin based B. thuripogiensis WP

against B. moxri ¢
The different concentration of endotoxin based

B. thuripolensis WP were orepared 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 ar interval of 12 hrs upto 96 hrs

were recorded which are given in Table E,

Table 8 : Effilcacy of endotoxin based B. thuringiensis
WP acainst B. mora

Concentration Percentage morta- Corrected percen-
in percentage lity upto 96 hrs tage mortality
0.031 00 .00 00,00

0,062 00 .00 00.00

0.128 20,00 20,00

0.250 30.00 30,00

0.800 60 .00 60,00

0.750 70.00 70 L0

1.000 €0 .00 80,00

Control - -

The above data were subjected to probit analysis
and the regressiocn equaticn for the mortality has been
worked out to be ¥ = = 0,0348 + 1,930% x and L050 value
was 0,.39€,
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4,2,2 Efficacy of endotoxin based B. thurinogiensis
liquid against B. mori :

The different concentratiocngof endotoxin based
B. thuraingjepsis 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. mori in
spetimen tube., Fresh food was cffered at 24 hrs intervsl.
A tctal 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 O,

Table ¢ ¢ Efficacy of endotoxin based B. thuringliensis
liquid against E. pori

Concentration Percentage morta- Corrected percen-
in percentage lity up to 96 hrs tage mortality
0.031 00.00 00 .00

0.062 00.00 00,00

0.128 20.00 11,11

0.280 30.00 22,22

0.8500 €0.00 55,85

0.720 70.00 66,66

1,000 €0.00 T7.77

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 + 1.97¢ x and Lcso value was
0.481 per cent.

Perusal of data presented in Table 8 and 9 and
Fig. 2 revealed that the LC50 value for endotoxin based
B. thuringiensis WP was 0,398 per cent while LC50 value
fov erdotoxin based B. thurinciensis liquid was 0.481
per cert against third instar larvae of B. mori.

The data on the comparison of LC50 values of two
formulations of endotoxin based B. thuringiensis are
presented in Table 10,

Table 10: Comnarison of Log LCRO of endotoxin based

B. thuripglepsis acainst B. mori

Formulation L

og LC S.E.m t value in com-
of endotoxin g0 parison to
Wettable pcwder 2.5968 0.0979
Liquid 2.6821 0.0987 0.5992

There ds no significant difference between log
LCﬂo values of wettable powder and liquid, formulaticns of

endotoxin based B. thurinoiepsis against B. mori.
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4,2,83 Efficacy of Biobit WP containing B. thuringlensis
against B, moxi :

The different concentrations of Biobit WP containing
B. thuringjensis variety (kuyrstaki) were prepared and applied
to discs of treated leuves 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 11.

Table 11 : Efficacy of Biobit WP containing B. fhuripgiensis
against B. mori

Concentration Percentage morta- Correct vercene
in percentage lity upto 96 hrs tage mortality
0.031 30,00 30.00
0.062 40,00 40 .00
0.125 40 .00 40 .00
0.2¢0 £0.00 20,00
0.t €0.00 £0,00
0.720 £0.00 80,00
1.000 ¢0,00 S0 .00

Control - -
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The above data were subjected to probit analysis
and the regression equation for the torlcity has been
worked out tobe Y = 2,6483 + 1.0844 x and LC50 value was
0.1476.

4,2.4 Efficacy of Bioblt liquid containing B.thurangiensis
against B. mori :

The different corcentrations of Biobit liquid
containing B. thuringiensis variety (kursiaki) were
prepared and applied to discs of mulberry leaves and dried
nnder 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.

Tahle 12 : kfficacy of Eiobil liquid containing
B. thurinolensis against B. mori

Concentration Peréentage morta= Corrected percen=
in percentage lity up to 96 hrs tage mortality
0.031 30.00 30,00

0.062 40,00 40 .00

0.12% £0.00 ¥0.00

0.2%0 60.00 €0,00

0.500 70 .00 70 .00

0.7%0 €0.00 €0.60

1.000 20,00 $0.00

C ontrol - -
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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 = 2,782%5 + 1.0€25 x and LC50 value was
0.11.

Perusal of data presented in Table 1l and 12 and
Fio. 2, revealed that the Lcso value for Bioblt WP containing
B. thuringiensis variety (kurstaki) was 0.1476 per cent
while Lcso value for Biobit liquid containing B.thurinogjensis
variety (kurstaki) wss 0.1l per cent against third instar

larvae. of Bombyx _morji .
The data on the comparison of the LC50 values
of the two formulatiors of Biobit containing E.thuringjepsis
are presented ir Table 13.
Table 13 ¢ Comparison of Loo LCKO of Biobit containing
, _B. thuringiensis agairst B. mori

Formulation of t value in com-
Biobit Log LCpq  S.Em parison to
Wettable powder 2.1673 0.1526

Liouid Z2.0414 0.1620 0.1663

There is no significant difference between Log LCg

values of wettable powder and liquid, formulations of Biobit

containing B. thuringiepsis against_B. mori.
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From the efficacy of these four formulktion
of B. thuringiensis against_B. mori, it was observed that
the Biobit liquid containing B. thuringiensis was more
toxic followed by Biobit WP containing B. thurinojensis
variety (kurstaki), endotoxin based_B. thurirgiepsis WP
and liquid centaining erndotoxin based B, thuripoiepsis .
The values of LCSO were 0,11, 0.147, 0,398 and 0.481

per cent respectively.

4.3,1 Efficacy of diflubenzuron (Dimilin) against
A. Japata ¢
Different concentrations of Difluberzuron (Dimilir)
20 % 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. jgpata in specimen
tube 3 times at an interval of 24 hrs, Fresh food was offered
at 24 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 ir Table 14,

The data presented in Table 14 were subjected to
probit analysis and the regression equationsfor the toxicity
has been worked out tobe Y = 2,6681 + 0,7886 x, ¥ =
4,3215 + 0.519% x and Y = 4,1728 + 0.6418x" for 120,168
and 216 hrs resvectively . The valuesof LC50 were
0.,9%0t7, 2.02 and 0,0199 per cent for 120,168 and 216 rrs

respectively,
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4,3,2 Efficacy of diflubenzuron (Dimilin) against

silkworm B. morj:

Different concentrations of diflubenzuron (Dimilin)
£0% 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 B, mori in specimen tube 3 tires at an
Interval of 24 hrs, Fresh food was offered at 24 hrs irterval,
A total of 10 larvae were treated for each concentration and
mortality data at an irterval of 12 hrs upto 266 his were
recorded which are given in Table 15,

Data presented in Table 1 were subjected to orobit
analysis and the regression equation for the toxicity has
been worked out to be ¥ = 1,693 + 0,9€01 x , Y =0,7911 +
1.%33 x and Y = 3,4148 + 0,724/ x for 120,168 and 216 hrs
respectively. The values of LC., were 2.799, 0,5082 and 0.1243
per éent for 120,168 and 216 hrs respectively.

From the efficacy of difiubenzuron (Dimilin) Table 14
and 1f and Fig.3 it will bte observed that the powder was three
times more toxic to A. 3Japata than to B. mory in 120 hrs as the
LC €0 values were 0,90E7 and 2,799 per cent respectively, twenty
five times more toxic to A. japata than to B. mori as the LC&O
values were 0,02 and 0,082 per cent respectively for 16¢ hrs
and eight times more toxic to A. janata than to B. mori ° 3
as the LCEO values were 0,0199 and 1,1%543 per cent
respectively for 216 hrs., Overall, dif}ubenzuron (Dimil.n)

0% WP was more toxic to A, janats than B, mora,



B mori

A. janata
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*Ptobit mortality
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Fig3 LOG CONCENTRATION-PROBIT KILL REGRESSION LINES
OF DIFLUBENZURON (DIMILIN) AGAINST THIRD INSTAR
“ LARVAE OF A janata AND B.mori
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v. DISCUSSION



V. DISCUSSION

The present investigation was undertaken for
the detail study of the toxicity of some formulatlons
of microbaal insecticides and Insect growth regulator,
against castor semilooper, Achaea japata 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 masterial against mulberry
silkworm, Bopbyx moril was also undertaken to find out

the pathoger:city of B. thyringiepsis and toxicity of
difluberzuron (Dimilin) to silkworm.

For this purpose different formulations of
endotoxin based B. thuripoiensis WP and liquid, Bio+it
(kurstaki) WP and liquid and diflubenzuron (Dimilin) WP
were tested for their toxicity against both the insects.
Different concentrations were prepared and eactr of them
applied 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, tc 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. Japata are discussed below.

S.1 Results on the efficacv of B. thuripsicpsis
a0aipst A. Japata °

5.1.1 Efficacy of endotoxin based B. thuringiensis
WP against A, japata @
Observations on the mortality of castor

semiloover upto 96 hrs after feeding endotoxin based

B. thuringiensis WP, are presented in Table 2,

The data presented in Table 2 were subjected
to probit analysis and value of LC50 was worked out

which was 0.04)1 per cednt.

Bai et al. (1984) reported that three
preparations of delta endotoxin were found toxic
to the third irstar larvae of Svodoptera littoralas
Boisd. The LDSOS were 4%t4,.6, 1.84 and £94,]1 ppm for
3 strains respectively.,

Baranovskii et al. (1986) concluded that

crystals of (kurstakl) in 'Lepidocide' were highly
toxic to Dendrolimys sibirieus .

Ir the present study the results of this
treatment are in agreement with the findings of

Bai et al. (1924)

£.1.2 Efficacy of endotoxin based B. thuripoiepsis
liquid sgainst A. Japata $

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

liquid are presented in Table 3.

Perusal of data presented in Table 3 were
subjected to vrobit analysis and wvalue of LC=O was

worked out which was O, ‘044 per cent. .

Deshpande and Ramakrishnan (1982) stated
that pre dissolved endotoxin of variety kurstgkl was
more pathogenic to fifth instar larvae of A. japata.

In the present finding the results of endotoxin
based B. thuringiensis liquid are in agreement with the
findinos of Bai et al. (19e4) .

The data presented in Table 4 woulcd reveal that

there were no significant differences between LCR0 values

of wettable powder and liquid formulation of erdotoxir
based B. thuripoiensis against A. japata.
£.1.3 Efficacy of Biobit WP containing B. thurinoiepsis
against A. japata @
Observation on the mortality of castor semilocoper

upto ©6 hrs after feedirg Biobit WP containang B.thuripgiepsis

WP are presented ir Table £.

The data presented in Table 5 were subjected
to probit analysis and value of L050 was worked out

which was 0,099 per cent.

Varma gt al. (1974 )reported that 'Dipel' @ 1.0
and 1,8 g i.e, O,1 and 0,18 per cent to be effective
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against Pieris brassicae giving more than €0 per cent
mortalitv.

zivanovic and Stamenkovic (1976) stated that
0.l per cent "ipel? (kurstaki) caused 100 per cent
mortality of second to fifth irstar of Hyvhsntria
cupea (Dru) in laboratory and field corditior.

BertiFilho and Gallo (1977) obtained heavy

mortality of Brassolls astyra astyrs by 0.1 ver cent
‘Dipel' containing 1€000 IU/mg.

Shrivastava and Ramakrishnan (1980) tested
"aipel' (kurstaki) agairst three day old larvae of
A, janata and revorted LD50 value of 0.0111 pa/mg
bodv weight.

In the present studies the results of Biobit
WP are in aoreement with the findings of Varma et al.
(1974b), Zivanovic and Stamenkovi. (1976) and Berti-Filho
and Gallo (1977).

£€.1.4 Efficacy of Biobit liquid containing B. thuriraiensis
against A. japata

Observatiors on the mortality of casror semilooper

upto 96 hrs after feeding Biobit liguid containing
B, thurinolensis (kurstaki) are presented in Table 6,

The data presented ir Table 6 were subjected to

probit analysis and value of LCRO was worked out which



was 0,111 per cert.

Earlier workers like Govindarajan et al.(1976)
revorted 100 per cent mortality of A _.jagpata to first,
second, third and fourth instar larvae in 1.19, 2.03,
6.11 and 6.16 days with 'Thuricide 9 TS' flowable

at concentraticn 1 ml in 400-600 ml water,

Dabi et al. (1960) reported 96 per cent mortality
of Spilosoms obliopa Wlk. in 72 hrs by treated leaves
with a dose of 16000 IU/ml of 'Dipel' (kurstakl) .

Mcleod gt al. (1%582) stated 42.3 IU/ml cho
value for 'Dipel' (kurstaki) against second instar
larvae of Dioryctria amatella (Hulst.)

The data preserted in Table 7 would reveal
that there were no sigrificant differerces between
L050 values of Biobit WP and licuid against A. japata.
However Biobit WP formulation performed better than
Biobait liquid.

Creiohtor and McFadden (197%) proved "Direl'
(kurstaki) WP as more effective than flowable ir recducing
pest population of Ixrichoplusia pni, Pieris brassicae
and Plutella xvlostella on cabbaqge,

In the oresent findinos, Baobit WP was more effective
thar Biobit liquid, are in agreement with the findirgs of
Creighton and McFadden (1975).



€.2 Results_or_the efficacy of B. thuripoiepsis
acainst B. moxri

£.2.1 Efficacy of endotoxin based B. thuripoiensis
WP against B. mori :

Cbservations on the mortality of silkworm upto
96 hrs sfter feeding endotoxin based B, thuripciensis

WP are presented in Table 8,

The datas presepted in Toble 8 were subjected
to probit analysis and value of LC“O was worked out

which was 0,398 ver cent.

Ramakrishnan and Kumar (1S79) stated that

crystal of dendrolimys and gptomocidus are toxic to
8. morl and LD‘,30 2.0 and 0.082 uge.

Nishltsutsuji and Endo (1980) stated delta
endotoxin caused comnlete paralysis ir B, meri larvae
wher fed through diet.

Li ard Chen (1981) squere crystals of endotoxin

exhibited highest toxicity to B_. morji.

In the oresent studies the results of this
treatment are in agreement with Ramakrishran and

Kumar (1979) confirming that endotoxin is toxic to
E. mexd .
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£.,2,2 Efficacy of endotoxin based B. thurirglensis
liquid against B. morj @

Observation on the mortality of silkworm uo to
96 'rs after feeding endotoxin based B. fhuraipgaensis
liquid are presented ir Table O,

The data presented in Table S were subjected
to probit analysis and value of LCbO was worked out

which was 0,481 per cent.

Eariler worker like Angus (1967) reported
toxicity of varasporal crystal of B.thuringlepsis

variety thuripgiensis , sotto, and gntomocidys (26,0.02
and 0.03 microgram per larva respectively).

Galwowalia et al. (1973) reported crystalline
endotoxin of varieties entomocidus, sotto, alesti,
gallerjae and aizwal to be most toxic and variety
tolworthy and thyripojensis to be the least to L. porl.

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

formulation.

£.2.3 Efficacy of Bioblt WP contalning B.thurinciepsis
against B. mori :
Observations on the mortality of silkworm upto
96 hrs after feeding Biobit WP (kyrsiaka) are presented
in Table 11,
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The data presented in Table 11 were subjected
to probit analysis and value of LCEO was worked out

which was 0.1476 per cent.

Manchev (196€0) tried "Wipel' (kurstaki) against
silkworm and found that 0,003 per cent 'Dipel' caused
77.3, €6,2, 38.0 and 13.8 per cent mortality in first,
second, third and fourth instar after varying number of

cays.

In the present study the results are not in
agreement with Manchev (1980) amd the iCyq of Eiobat
(kurstaki) is higher ir the present investigation.

5.2,4 Efficacy of Biobit liquid containirg B.thuringiensis
against B. mori:
Observations on the mortality of silkworm upto

96 hrs, after feeding Biobit liquid (kurstaki) are
presented in Table 12,

The data presented in Table 12 were subjected to
probit analysis and value of LCRO was worked out which

was O.,11 per cent.

Dronka et al. (1976) obtained good control of
larvae of Eutromula pariapa (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 et al. (1976).
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The data presented in Table 13 showed that
there were no significant differences between IC_,
values of Biobit WP and liquid formulation against

B. mori.

5.3 Efficacy of diflubenzuron against A. janata
and B. mori :

£.3.1 Efficacy of diflubenzuron WP (Dimilin) agairst
A. jsnats :
Observation on the mortality of A. japata

up to 120, 16f and 21€ hrs, after feeding diflubenzuron
(Dimilin) are presented in Tableld,

The data presented in Table 14 were subjected
505 were 0.9057,
0.02 and 0.0199 per cent for 120 , 168 and 21€ hrs,

to probit analysis and value of IC

respectively.

Previous workers like Zabel and Ostojic (1973)
observed complete mortality of third instar larvae of
Malcosoka peustria L . with 50-300 ppm dif lubenzuron,

while in Lymaptria_dispar complete mortality was
observed with 200 ppm.

Natesan and Balasubramarian (1979) reported

that 0.02 per cent diflubenzuron caused 77.14 per cent
mortality in Spodoptera litura (F.)
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Rabindra and Balasubramanian (1981) reported
that diflubenzurcn (Dimilin) 0.t g/1lit inhiblied
mollting ard caused 96 per cent mortality while
a dose of 1,0 g/lit caused 100 per cent mortality
in A. Japata .

In the present studies the result cbtained in
tris treatment are in aoreement with result of Rabindra

and Balasubramanian (1981).

5.3.2 Efficacy of diflubenzurcn WP (Dimilin) agairst
B. mori :
Observation on the mortality of B. mori upto

120, 168 and 216 hrs after feeding dif lubenzuron
(Dimilin) are presented in Table 1E.

The data presented in Table 1% were subjected
to probit analysis ard values of LCRos were 2,76¢, 0.50€2
and 0.1543 per cent for 120, 168 and 216 hrs respectively,

Hartinger (1¢76) revorted that 0.6 to &0 ppm
dif lubenzuron (Dimilin) caused 100 pe:r cent mortality inm

fourth and fifth instar larvae of Ypcpomeuta euopympellys
(L.)

Coudriet and Seay (1979) stated that first three

instar larvae of Irichoolusia pi (Hub.), Spodoptera
exigua (Hub.) and Heliothis virescens (F.) were more

susceptible to diflubenzuron.
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Chockalingam and Moorjahan {1984) stated

that, IC for difluberzuron (Dimilin) against

100
Dysdercus clngulatus and Chrysocoris purohreys, were

100 and 1000 opm,

In the present studies the results obtained
in this treatment are in agreement with the result of
Coudriet and Seay (1979) i.e. first three instar

larvae were more susceptible to diflubenzuron.

Considering the efficacy of different formulatiors
of B, thuriragiensis; endotoxin based B. thurjpolensis
WP was more toxic to A, janata, followed by endotoxin
based B. thuringiensis 1liquid, Biobit WP containing
B. thurinoiensis (kurstaki) and Biobit liquid containing

B. thurinoiensjs (kyrstaki). Deshoande and kamakrishnan
(1922) observed that predissolved endotoxin of

B. thyringiensis was more pathogenic to £th inster
larvae of A. japata.

While in case of B. mori efficacy of different
formulations tested, Biobit liquid containing B.thuripciensis
(kurstaki) was more toxic followed by Biobit WF containing
B. thurirgiepsis (kurstaki), endotoxin based B.thuriroiepsis
%P and endotoxin based B. thuripoiensis liouid. Manchev
(1960) reported 0.003 per cent 'Dipel! (kurstaki) agairst
silkworm, caused 77.3, 66.2, 38.0 and 13.8 per cent
mortality in first, second, third and fourth instar larvac

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, japata than B. mori . Rabindra and Balasubramanian
(19€1) reported 100 per cent mortality caused by 1.0
o/1it difluberzuron (Dimilin) in A. japata .

In case of B. mori, Biobit liquid containing
B. thurirglepsis (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
LCyq values, endotoxin based B. rhuripgiensis \P may
be considered better against castor semilooper, A.jsnata.
Diflubenzuron (Dimilin) WP was more toxic to the
larvae of A. japata than B. mori. Hence possibilities
may be explored for using these products for the

control of A, Jspata after elaborate field trials,






VIi. SIMMARY

Investigations on the efficacy of some
microbial insecticide formulations and insect growth
regulator,were carried out against the castor
semilooper, Achaea Jjapata L. ard Bombyx morji L. under
laboratory conditions in the Marathwada Agricultural
University, Parbhani, during the year 1986=-87,
Different formulations containing endotoxin based
B. thuringiensis. Biobit B. thuringiensis varlety
(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 ard mulberry leaves and fed to third
instar larvae of A. japata ard B. mor},respectively,
Mortality count at an interval of 12 hrs upto 96 hrs
were recorded. Total of 10 larvae were treated for
each concentration ard total mortality at 96 hrs were
considered for analysis, In case of insect growtlr reculator,
diflubenzuron (Dimilin), mortality data at 120, 168 and
21€¢ hrs were recorded. The data were subjected

to probit analysis and LC“O values calgulated were

compared,
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The results revealed that the endotoxin
WP was more toxic to A. japata (LC,y 0.041), followed
by endotoxin based B. thurinoiensis liquid (LC50 0.044),
Eiobit WP containing B. thuringiepsis (kurstali)
(IC., 0.099) and Biobit liquid containing B.thuringiensis
(kurstaki) (1C., 0.111).

While in case of B. mori amorg the different
formulations tested, biobit liquid containing B.thuringiersis
(kurstaki) was wore toxic (LC.4 0.111), followed by
Biobit WP containing B. thurinaiepsis (kurstaki) (LC50
0.147), endotoxin based B. thuringiensis WP (LC., 0.398)
and endotoxin bosed B. thuringiensis 1liquid (Lgoo.asl).

In case of insect growth regulator, diflubenzuron
(Dimilin) the toxicity of the product was more to A. japata
than B. mor}i as the Lcso values were 0,927, 0.02, 0.0199
and 2,799, 0,5082, 0,1543 in 120,1¢B and 216 hrs
respe€tively,

Based on the percentage mortality and ultimate
Lc5o values endotoxin based B. thurangiensis WP may be

considered better against castor semilooper, A. japata .

In case of B. morl Biobit liquid containring
B. thuringiepsas (kurstaki) was more toxic and hence may
be judiciously used in the pest control programme in the

silk producinrg areas,
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Dif lubenzuron (Dimilin) WP was toxic to
A. jgnata and larvae of B, mori were comparatively
less susceptible. Hence possibilities may be explored
for using these oroducts for the control of A. japata
after elaborate fileld trials,

\
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