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Baculoviruses are considered to be specific
and are highly virulent in their host insects. The
question of in vivo specificity, however seems
to be in some cases dose-related as shown by
Pavan et al. (1981) in the case of Anticarsia
gemmatalis Nucleopolyhedrosis Virus (AgNPV).
The inoculation method also may play an im-
portant role (Pavan & Boucias, 1981).

The importance of specificity and virulence
of Baculoviruses increases as they are extensive-
ly being used as biological insecticides. These
viruses being simply produced as they come
from natural populations tend ro reflect a clas-
sical coevolution model involving the pathogen
and its host and tending to a moderate patho-
genicity in an equilibrium situation. This type
of situation would lead to an inneficient system
and problems of the same type as found in
chemical insecticides.

Recently however, several authors have
shown that, the at least 600 different types of
Baculoviruses are a very complex biological
system represented by a single covalently
closed, superhelical double stranded DNA
molecule ranging in molecular weight from 60
to 110 million daltons representing 9@ to 175
thousand base pairs (Kelly, 1977; Harrap et al.,
1977; Bud & Kelly, 1977; Knudson & Tinsley,
1978: Smith & Summers, 1978; Mathews,
1982). Recently naturally occurring genomic
variants have been detected in several of these
virus by restriction enzyme analysis of viral
DNA (Lee & Miller, 1978; Smith & Summers,
1978). In some cases significant differences in
virulence are found between variants (Vail et
al., 1982). Hughes et al. (1983) were able to
show a correlation between virulence and DNA
restriction enzyme patterns. This type of result
provides the bases to investigate molecular
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alterations involved in the change of virulence.
Although there are a number of studies
documenting the host range and virulence of
baculovirus, the mechanisms involved in viru-
lence have not been determined. On the other
side however, these studies clearly indicate a
system of genetic variability in these baculo-
virus populations therefore susceptible to
genetic selection processes.

Pavan et al. (1981) and Carner et al. (1979)
have shown that the AgNPV is capable of
infecting several species of lepidoptera as
alternate hosts. One of these species, Diatraea
saccharalis the sugarcane borer (SCB), can be
infected with high dosages of the AgNPV and is
able to produce normal polyhedral inclusion
bodies (PIB) exhibiting a typical infection.

The fact that an alternate host is susceptible
to a high dosage of a virus and the observation
by Maruniak, J. E. (personal communication)
of the presence of a large number of genomic
variants suggests very clearly the possibility of
selecting a more virulent isolate of the virus.

Laboratory populations D. saccharalis are
very well stablished by methodology described
by Degaspari et al. (1981) and large amounts of
homogenous and pathogen-free larvae were
fumished through a cooperative research pro-
gram by the Entomology Section of the IAA/
PLANALSUCAR (Araras, SP, Brazil).

Natural populations of the SCB in Brazil do
not exhibit any endemic viral pathogen. A gra-
nulosis virus was introduced by Pavan et al.
(1983). Using laboratory reared third instar
larvae (11 days old) a study was conducted to
determine the possibility to obtain a more
virulent isolate of the AgNPV to D. saccharalis.
The larvae were maintained at 28 °C (2 1 9C)
in 12 hour photophase.

In order to select the virus the serial passage
procedure was used. Virus at a high multiplicity
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of infection was orally inoculated to 3rd instar
SCB larvae. Virus isolated from larvae exhibiting
typical signs of infection and homogeneous
polyhedra were used as the inoculum for the
next generation. With this procedure it is ex-
pected that the more virulent genomic variants
to Diatraea would be replicated resulting in a
selected and more efficient pathogen to the
insect species.

The AgNPV was obtained from A. gemma-
talis infected larvae with a strain originally
isolated from diseased larvae collected in
Campinas, Brazil, in 1972.

For the inoculation, the virus was purified
by homogenizing infected larvae in a .1% solu-
tion contaning phenylthiourea to prevent
melanization. Polyhedral inclusion bodies were
extracted using alternate cycles of low (500 g
for 2 min) and high (8000 g for 20 min) speed
centrifugation steps. The concentration of PIB
in the solutions were determined using a
hemacytometer.

Groups of 3rd instar larvae were fed diet
discs treated with 5 different doses of PIB. The
larvae that completely consumed the discs
within a 24 h period were then transfered to
containers with uncontaminated diet. Control
groups fed discs treated with water. Mortality
was checked daily. Infection by NPV was
confirmed by phase microscopy of representa-
tive tissue smears.

In the Table the LDsy values for 3rd instar
D. saccharalis are presented for each passage.
The result for the first passage represents the
inoculum obtained from A. gemmatalis larvae
inoculated into SCB larvae. The results show a
1500 fold reduction in the value of LDjs, over
a series of 20 serial passages which represents a
unique result when compared to data from
literature. The LDjs, value for the last isolate
(n = 20) is in the same range observed for the
original virus of D. saccharalis, the DsGV
(Pavan et al., 1983).

The gradual reduction of the LD value which
represents the increase in virulence can be
clearly seen in the Figure. The value of the
LDso, in log, is inversely proportional to the
number of passages, showing a linear correla-

tion with high regression coeficient values
(r and r?).
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TABLE

Lethal dose 50% (LD sg) values for the AgNPV passed
serially in Diatraea saccharalis. Values for 3rd instar
larvae (11 days old) reared at 28 ®C (£ 1 9C) in

12 hours photophase

Serial passage Number of tested LDsg values
number individuals (PIB/larvae)
1 508 7.89 x 10°
2 514 4.51 x 10°
3 480 1.63 x 10°
4 566 1.20 x 1oj
5 500 5.02 x 107
6 490 4.89 x 10,

7 500 4.77 x 10
8 482 1.28 x 10*
9 500 9.45 x 10:

10 500 6.64 x 10
11 595 3.26 x 10°
12 568 2.04 x 10°
13 540 1.83 x 102

14 563 7.49 x 10
15 600 7.17 x 102
16 594 6.92 x 10°
17 560 6.19 x 102
18 600 5.84 x 10°
19 510 5.39 x 10°
20 592 5.27 x 10°

el y2 357082105 — O 1749248 «x
r20.97{(8
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Serial Passages

LDgg values (log) for each generation of the serial pas-
sage of the AgNPV in Diatraea saccharalis. Values for
3rd instar larvae (11 days old) maintained at 28 ©C
(£ 1 ©C) and 1?2 hours photophase.

The type of response to the selective pres-
sure observed readly discards the possibility of
simple selection of the most infective genomic
variant. This corroborates the preliminary
results of SDS — PAGE of viral proteins showing
no differences between the isolates.
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An unexpected result however, was the fact
that the isolate from passage number 20(F20)
still retains the virulence to the original host
A. gemmatalis in vivo and in vitro (Pavan &
Maruniak, unpublished).

These results indicate either a very slow
selective increase of a type of variant or a very
steady alteration of the genome caused by the
replication in a different cellular environment.
The later model would implicate in the inser-
tion or deletion of small DNA fragments. A
similar situation observed by Croizier et al.
(1985) indicated that the alteration of virulence
would be related to the insertion of host
derived copia-like transposon.

More recent data from our laboratory
indicates that a very small alteration in the
variable region of the genome is responsible for
the great biological change.

The importance of the results lies in the fact
that a deep transformation of the basic charac-
teristics of this virus, that is specificity and
pathogenicity, can be manipulated by a safe
and simple method.

This isolate is being used today as a bivalent
insecticide against two pests of great import-
ance being the A. gemmatalis in soybean and
D. saccharalis in sugarcane. The application for
its registration as a comercial bioinsecticide has
been forwarded.

This isolate is the main subject of a cooper-
ative research project being carried out between
our laboratory and Dr J. E. Maruniak in the
University of Florida dealing with the identifi-
cation of the molecular changes involved in this
process of selection.
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