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ABSTRACT! The stability of both erude and semi-purified cextracts of different HaNPV
isolates under simulated sunlight was studied. It was realized that the persistence of both
crude and semi-purified suspensions of Negamum isolate collected from Tamil Nadu was
most tolerant to simulated sunlight among all the isolates tested in this study. The highest
larval mortality (70.12%) was obtained from crude extract of the Negamum isolate as compared
with that of semi-puritied suspension (54.44%). The order of inhibition of crude viral extracts
of HaNPV isolates under simulated sunlight irradiation at 5300 W/m’ for 90 minutes was
Negamum< Qoty< Coimbatore< Mumbai < Hyderabad< Parbhani< Rahuri, which was similar
with that of the semi-purified suspensions with the exception of Parbhani < Hyderabad.

KEY W ORDS Geographic isolates, Helicoverpa armigera. Nuclecopolyhedrovirus, persistence.

simulated sunlight

INTRODUCTION

' Sunlight is the primary factor limiting viral
persistence in the environment. Inactivation by
sunlight is mainly due to uttraviolet light (280-400
nm) (Young, 2000). This limitation has prevented
the utilization of microbial pesticides on a large
scale. In many cases, baculoviruses exposed 1o

sunlight are rapidly inactivated with a halt-life of

hours (Morris, 1971; Smirnoft. 1972; lenoffo and

Garcia. 1992). Several attempts have been made to
increase the field persistence of inscct pathogens
by using different chemical and organic additives
(Jacques, 1971; Rabindraand Jayaraj. 1989 Shapiro
and Robertson, 1990). Shapiro (1984) suggested
that use of larval tissues of gypsy moth as un
adjuvant offered protection against UV radiation
by increasing larval mortality by two-told. David er
al. (1971) and Jacques (1971) have also reported
thatimpure viral suspension acted as UV-protectant.
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In the present investigation. susceptibility ol

processed and crude extracts of different
ceographical isolates ol HHaNPV 1o simulated
sunfight was evaluated using the Atdas CPS?

Suntest machimne.
MATERIALS AND METHODS

Healthy culture ot {0 armigera was

maintamced i the laboratory on a semi-synthetic
dict 1Shorey and Hale, 1903). Seven isolates of
FlaNPY from the microbial repository of the Project
Dircectorate of Biological Control (PDBCy,
Bangalore, were used in this study. These 1solates
were passaged through carly fifth instar [arvae of
host insect at 252 1°C to get uniformity in their
viridence smee they were stored Tor unequal time
at 3x27China refrigerator, Bioassays were conducted
i bactiny tar away from the heatthy colony (Bio-
Control Rescarch Laboratories (BCR1LLY, Bangalore)
during Januaryv-April 2000, The viral isolates used
i the stady and their abbreviations are listed in
Vable T. A sunhight simulatorn, Atlas Suntest CPS ¥/
NLS e Atas Material Testing Technology GmibH,
Vogelsbergstra de. 22)0 was used as a source of
stmulated sunlight. which mimicked the natural
sunlight both i intensity as well as spectrum. This
deviee which is available in PDBC. uses a xenon
lamp (ranges rom 250 W/m? up to 765 W/m2) with
a tilter o illuminate a chamber ol 20x28x2 1 em area
with lightsimilar to the solar spectrum at the Earth's
surface. from UV-B through the visible portion of
the spectrum (Farrar e7 «f.. 2003: Lacey and Arthurs,
2005). McGuric et al. (2000) tested this machine
and found that the rate of degradation of
Anagrapha falcifera NPV under simulated sunlight
was similar to that under natural sunlight when
exposure was expressed as cumulative total energy
(Joules/my). They also stated that the solar simuiator
provided light at a flux fevel higher than suntight
(i.e.. greater intensity of irradiance). This cnables
faster exposure in the simulator (o cquivalent
amounts of accumulated were radiant energy in the
cnvironment.
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Five hundred micro-liters of cach viral isolate
(Ix10°POB/mly in 0.1% Teepol. both unprocessed
terude)jand processed (semi-purified), were applied
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Table 1. HaNPV isolates studiced for strain se-

fection

Stno. b Origin Abbreviation
| Parbhani, Maharashura PR

2 Ooty, Tamil Nadu oTYy

3 Coimbutore, Tamil Nadu CMB

4 Negamum. Tamil Nadu NGM

5 Mumbuai. Muaharashtra M UM

6 Rahwri. Maharashuu R

7 Hydcrabad, Andhra Pradesh HYD

[ohd

onto the surfuacce ol plastic sheets (6x 12 cm) using
micropipette. The suspension was spread uniformly
over the shects with the polished blunt ead of o
sterile 6 mim glass rod and air-dried belore exposing
o simuiated sunlight. These sheets were irradiated
i a suntest machine at SO0 W/m- tor 90 minutes.
Temperatures during exposure were maintained al
35°C.

After exposure, the virus deposits were eluted
with distitied water and coliceted in eppendor! tubes.
labeled. and re-enumcrated. Bioassays were
performed with a concentration of 1 x1G° POB/mlol
cach isolate on sccond mnstar larvae of H. arinigera.
The larvae after inoculation were incubated at
2541°C m an incubator. Each treatment was
replicated thrice. with 30 farvae per replication. Non-
irradiated virus foreach isolate served as a contol
i addition to a general check. Larval mortality was
recorded daily for u period of 10 days and per cent
corrected mortality (CM %), per cent original activity
remaining (OARY), and per cent inhibition of viral
activity (1VAUL) were computed Tor cach viral isolate
based on the following formula. Larval mortality
obtained with both crude and semi-purified NPV
was subjected to Student’s t test, whereas the
differences were evaluated by DMRT within the
aroups.

NPV caused larval mortality
Post-UIV exposure
OAR (%) = R
NPV causced larval mortality
Pre-UiV exposure

= 100
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Percent larval — Percent lurval

mortality
(belore exposure)

mortality

IVA (Y=

RESULTS AND DISCUSSION

The per cent larval mortality of H. armigera
larvae due to crude extracts of all HaNPV isolates
was significantly higher (Student’s T test. p=0.03)
than that of the semi-purified extracts (Table 2). The
highest mortality was obtained with crude extracts
of NGM isolate (70.1%). whereas. it was 54.4 per
cent in the case of the semi-purificd extracts. The
order of inhibition of crude viral extracts was NGM<

fable 2.

(al'ter exposure)
—_— x 1O

Per cent Farval mortality {before exposure)

OTY<CMB<MUM<HYD< PRB< RHL which wis
stimilar with that of the semi-puriticd SUSPUNSTONS
with the exception of PRB< HYD. The per cent
original activity remaining alter Ccxposure 1o
stimulated sunlightin of NGM isolate was 794 and
54.5 Tor crude and semi-puriticd extracts.
respectively. The order of original activity remaining
for semi-purified extracts of virus was NGM< O Y<
CMB<MUM< PRB< HYD< RHI Bul the order of
original activity remaining for crude extracts wis
same as that of semi-puritied virus except REE YD

(Fig. 1),

isolates againstsecond instar larvae of H. armigera

Data on the stability of hoth crude and semi
purificd suspensions of HaNPV isolutes under
stmulaled suntight condition showed that crude

Effect of simulated sunlight on the virulence of crude and semi-purified extracts ot FfaNPV

HaNPV7 isolates

Treatment

Percent Lival mortality

Crude(Unprocessed)

Semi-PuritfiediProcessed

NPV NPV
NGM Simulated sunlight 70,1 £ 0.5%%0(20.5) S4.4+04a(d3.5)
Unexposed S84 POAY
ory Simulated sunlight 69.6% 1.O0"=a(21.2) 34.0x£0.30(45.8)
Unexposed 88.2 99.5
CMB Simulated sunlight 67.0+ 1.2%p(21.9) 534 +0.50(46.5)
Unexposed 85.7 999
MUM Simulated sunlight 66.9+ 0.6%%0 (23.3) 522x03ab(47.5)
Unexposced 87.2 909.5
PRB Simulated sunlight 67.0+0.7%%b (24.3) S1.7£0.2b(47.8)
Unexposed 991
HYD Simulated sunhight 50.1 = 0.8bc (49.8)
Unexposed 99.7
RHI Simulated sunlight 62.6x 1.2%%¢(27.5) 49 8 +(3.9¢ (50.0)
Uncxposed 864 9.5

T Al the treatments contained NPV at I <107 POB/mI.

tn parentheses, figures present percent inhibition of viral activity.
Inacolumn means foltowed by the same letters are notsignificanty different (p=0.05) by DMRT.

“FHighly significant between the extracts by Stadent's 17 test
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Fig. 1.

Per cent original activity remaining (OAR %) of crude and semi-purified extracts of HaNPV

(1x10° POB/ml) isolates after exposure to simulated sunlight (at 500 W/m? for 90 minutes)
against second instar larvae of H. armigera

extract of NGM isolate was more tolerant o
simulated sunlight in all the isolates tested in this
study (Table 2). Larval body fluid and debris in the
crude extracts of the isolates probably acted as a
UV-protectant and increased the larval mortality in
significant proportions.

These findings are in accordance with those
of David er al. (1971) and Jacques (1971) who
reported that insect body impurities absorbed UV
radiation and protected the virus. Shapiro (1984)
also could increase virus-caused mortality of
Lymantria dispar NPV using tissue extracts of the
host larvae which acted as UV-protectant. Larval
extracts also can act as a phagostimulant adjuvant
to enhance the activity of the virus (Rabindra and
Jayaraj, 1989).

The findings indicate that it is not necessary
to subject the virus to an expensive processing to
produce an extremely pure form of virus for making
a viral formulation. Retention of some quantity of
larval debris in the formulation in fact may enhance
the activity of the virus on host plants. However,
care should be taken to ensure that a semi-purified
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product does not have secondary microbial
contaminants above the levels prescribed by the
regulatory authorities.
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