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ABSTRACT

Some extrinsic and intrinsic factors were investi-
gated to determine their effect on the susceptibility of
Spodoptera frugiperda larvae to Bactllus thuringiensis
var. kurstaki. The effects of hemolymph, mid-gut macera
te and regurgitate fluid of S. frugiperda larvae, aswell
as corn leaf extract, on the germination and development
of the bacterium were evaluated. Neither the corn leaf
extract nor the hemolymph, showed any inhibitory effect.
Both mid-gut macerate and regurgitated fluid were consi-
dered inhibitory &dmponents. The inhibition,in the case
of régurgitate, was significantly greater than that cau-
sed by th€& midgut macerate. It can be concluded that
the gastric juicé of 'the fall armyworm may contain an
effective inhibitory factotr, possible of chemical natu-
re, which reduces the pathogenicity of B. thuringiensis.

INTRODUCT ION

Susceptibility of insects to a given pathogen may

! Universidade Estadual de Campinas, SP.




216 REVISTA DE AGRICULTURA

—

vary substantially within taxonomically similar grg, :

or even among natural populations of the same insect  ’
cies. Physiological as well as enrivonmental conditign:
have been considered by some authors as significant reaf
sons for resistance or suceptibility of insects to Baciy
lus thuringiensis (PRISTAVKO & DOVZHENOK, 197h; GOViNpps
RAJAN et al., 1975). STEINHAUS (1963) and NARAYANAN et
(1976a) mentioned that the mid-gut pH regulates the actj
vity of soluble enzimes and toxic substances produced pg
the bacterium, affecting by this way the germination and
multiplication of the pathogen.

NARAYANAN et al. (1976b) demonstrated that,
addition to the role of pH, there are some reducin
agents and proteolytic enzimes in the mid-gut which af.
fect the mode of action of B. thuringiensis in Spodopte
ra litura and Papilio demoleus larvae. On the other
hand, the penetration of the bacterium through the gut
wall can be facilitated by other entomopathogens which
possess a higher invasion capacity, provoking more rapid
septicemia. Larvae of Choristoneura fumiferana, treated
with B. thuringiensis, showed higher susceptibility when
previously infected by Nosema fumiferana (SMIRNOFF, 1973).

Frevious work has les usto consider Spodoptera fru-
giperda larvae as non susceptible to B. thuringiensis
(GARCIA, 1979). The present paper concerns further inves
tigations which attempt to disclose some of the possible
reasons for this phenomenon. These investigations compri
se analysis of the effect of some intrinsic and extrin-
sic factors (in relation to S. frugiperda) on germina-
tion, development and multiplication of B. thuringien-
sts, one of the most common microbial control agents of
insect pests.

MATERIAL AND METHODS

Thuricide-HP, prodzced by Sandoz LTD, Agro Divi-
sion, USA, with 30 x 10° to 52 x 106 viable spores /mg,
equivalent to 16,000 1U/mg was utilized as source of B.
+hurrnar oncet e var  brvet L




RESISTANCE IN Spodoptera frugiperda 217

>

Corn leaf extract, hemolymph, mid-gut macerate and
egurgitate fluid of S. frugiperda larvae were tested as
ossible inhibitory factors to the pathogen. All these
components were filtrated through Millipore membrane (025
) before evaluating their effect. Each of these subs-
rances was tested in five Petri dishes (2 repetitions
each) with Nutrient Agar inoculated with 15 - 25x107 via
ple spores of the pathogen per Petri dish. This concen-
tration corresponds to 75-125 spores per cm® of medium.

Four sterilized glass rings (1.5 cm diameter; 8 mm
high) (Fig. 1) were partialy embedded in the medium of
each Petri dish. In each ring a quantity of 6 ul of the
tested substance was dropped. One of these rings, in
each dish, was treated as control, receiving an equal vo
jume of sterilized distilled water. B

FIGURE 1 - Utilization of glass rings in Petri dishes for
tests of inhibition.

The Petri dishes were incubated at 309C for 24
hours. Subsequently, bacterial germination and develop-
ment were evaluated by comparison with the other treat-
ments as well as control and untreated areas.
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RESULTS AND DISCUSSION

The present study showed no inhibitory effect

the corn leaf extract on B. thuringiensis, in spite Of
its acidity level (pH = 5). This result indicates
absence of bacteriostatic as well as bactericidal ¢
tances in the natural host plant of 5. f?ugipcrdnlarv
Similar results were obtained by GOVINDARAJAN et S,
(1976) when they used extract of Rieinus communis, ahgf
plant of S. litura, against the same pathogen. 0On &‘
other hand, MORRIS (1969) mentioned that the high acidﬁ
ty of certain leaf extracts may reduce the intestine 4|
calinity, difficulting, in this case, the dissolution of
the parasporal body of B. thuringiensis. Moreover, eyq
when dissolution occurs, such condition may prevent bac.
terial and disease development.

the
8~

The resistance of S. frugiperda larvae to B. thy.
ringiensis, observed previously by GARCIA (1979) and Ha-
BIB & GARCIA (1981), led us in the present work to test
three intrinsic factors. Figure 2 shows that the regur-
gitate fluid (R) inhibited almost completely the gerni-
nation of the pathogen, while the hemolymph (H), as well
as the distiled water (C) did not show any  significant
effect. The mid-gut macerate (I) provoked an inhibition
slightly less intensive than the regurgitate.

These observations indicate that corn leaves, as
well as hemolymph, are not involved in the non-suscepti-
bility of S. frugiperda larvae to B. thuringiensts. Mo-
reover, responsible factor, in this case, may exist in
the alimentary canal.

Some physiological characteristics of the digesti-
ve system in many insects may influence the germination
and development of insect pathogens. These characteris”
tics include pH level, presence of reducing agents or sy
bstances acting as inhibitors.

HABIB & GARCIA (1981), studying pathology of 5. fr¥
giperda, showed that the pH in two levels did not have
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4 inhibigorx effect on the germination and development
of B- thuringiensis. These two pH levels tested corres
ond to those of hemolymph (6, 8) and of mid-gut (§,6)-
therefore, when the pathogen was treated with mid-gut ma
cerate or regurgitate fluid of S. frugiperda larvae, in
the present study, the inhibition is not due to pH in it
celf. Moreover, since the regurgitate fluid provoked in-
pibition more intensive than the gut macerate, indicat-
ing more dilution of the inhibition factor in the later,
it can be concluded that the factor responsible for inhi
pition occurs, more evidently, in the-digestive juiceit-
self, and not in the gut tissue.

FIGURE 2 - Effect of hemolymph (H), regurgitate fluid (R),
mid-gut macerate (1) and water (C) on germina
tion of B. thuringicnsis.

This conclusion is in agreement with GOVINDARAJAN
et al. (1975) and NARAYANAN et al.(1976b). Both of these
two groups suggested that the presence of chemical compo
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nents, enzymes and reducing agents in the mid-gut Tume
may be responsible for the non-susceptibility of S. Zitn
ra larvae to B. thuringiensis. U

Determination of the real nature of the inhibitj,
factor of B. thringiemsis in S. frugiperda larvae wou g
merit more detailed studies comprising isolation, pyr;.
fication and identification of the components of the
gastric juice that would have bacteriostatic or bacterj.
cidal effect. Meanwhile, the results suggest that thig
factor is of a chemical nature.

RESUMO

Fatores extrinsecos e intrinsecos a Spodoptera fm,
giperda foram investigados como possiveis causas da n3p
susceptibilidade deste noctuideo a Bacillus thuringien-
sis.

Os efeitos da hemolinfa, conteudo do intestino mé-
dio e regurgitado de larvas de S. frugiperda e extratode
folha de milho sobre a germinagao e desenvolvimento de B.
thuringiensis foram analisados.

0 extrato de folha de milho, assim como a hemolin-
fa nao afetam o patdogeno, enquanto que o conteido do in-
testino médio e, em maior grau, o regurgitado atuam como
anti-bacterianos.

Assim, sugere-se que o suco gastrico deve conter
um fator inibidor de B. thuringiensis e que este fator,
seja de natureza quimica.
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