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NOTE

Effect of a Formulation of Bacillus thuringiensis Berliner var. kurstaki
on Podisus nigrispinus Dallas (Heteroptera: Pentatomidae: Asopinae)

The |m%act of biocontrol agents on heneficial or ? g
|sms has been Increasingly Considered and evalu ted
worldwide for the growing interest on biodiversit
conservatron Bacillus thuringiensis var. kurstaki (Btk%

|sa jopesticide widely used in Brazil for the control of |

e 1do teran pestsrnreforestatron areas, Podisus nigris-
|nus allas rs commonly found in such environments
“and common y produced n laboratories for the control
oflepidopteran pests.
Tests were conducted inaroomat 25 £ 2°C, 70 £ 10%
P hotophase to determrne the effects of a
formulatron of Bik, strarn (DrPeI concentrated
suspension) commercralrzed byAbbo LaboratoryBra
sil Lid., on'the biology ofP. nr%rrsprnus The fofmula-
tronhad 17,600 [U/m0; about2 X 109viable sp ores/mI
were detected at the product b Oly gourp late countrn
nutrient agar (Thompson an tevenson 1984).
the experiment Drpelwas diluted 5g/10
Predators used in the experiments were collected
from a stock colony initiated with individuals. from
Mogi Guacu-SP, Brazil. Five couples were held individu-
ally’in Plastrc cages (15 X 10 X 10 cm) for oviposition,
The bottom of each Cage was covered with a piece of
filter paper, on top of'which there was a_1-cm3 cu
containing a piece of cotton soaked in distilled water,
A%o second or third-instar larvae_of B. mori were
t dded daily to each cage as prey. Twenty eqggs of P.
%rrsgrnus were randomly taken from. each caqe as
became avarIabIe to initiate life abIe
studres Elg sand the emerg first- stage na/mJo %
eac cou e were marntarne together 1N a Pet rs
‘ rameterg whose botton? was covered with a
Ilter a er on top of which there was a 1cm3 cup
contarnrng a piece of cotton soaked with 20% honey
solution. After reaching the second nymphal  stage,
redators were isolated Until adulthood n Plastrc cups
10 cm diameter X 9 ¢cm height) topped with screen to
llow air crrcuIatron To reduce variability, 10 second-
stage nymphs 0 eachBarentaI couple were assigned to
eac tr at ent. FI co Rleswere formed with individu-
als originating from the same treatment, and both
Individuals were maintained together until death. From
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the second nymphal starI;e on, predators were fed daily
a second or third instar farva ofB. mori reared on clean
mulberry leaves (tl) or.on mulberry leaves that had
been sulimerged for 30 s in a Btk suspension (t2l) In the
after case, larvae were allowed to feed at will 14-16
min; 1 after stopprn? to feed, they were offered to the
gredators For both freatments, prey were replaced

)éqs used in the second generation were obtained
from the correspondrng treatments in the first enera
tion. Fertility life tablés were constructed (Sout wood

1978), startrngwrth 50 eggs per treatment. Calculated
biological parameters were compared using t tests,
after"using the ‘Jackknife” method (Meyer,”1986) to
estimate variances. Daily oviposition rates were statis-
trcaIIy compared by F tests.

Fof mrcrobrologrcal observations of midguts, 20 re-
cently emerged adults of P. nigrispinus were random|y
taken fromthe stock colonyand put individually in
Plastrc cups (10 cm diameter x 9 cm height) similar to
hose previously described. They weré fed infected
larvae ofB. mori, as previously described for treatment
t2 After 4 weeks, they were sibmerged in asolution of

10% sodium hypocrite and rinsed 4 times in distilled
water, Predators were then immobilized to remove
therr legs at the eveI of the coxae. A sample of the
exud |ng emo armp was ta enfrom each insect, homog-
enized, dilute inoculated onto nutrient agar
glates or total and spore counts of Bt (Thompson dnd
tevenson, 1984). Predators were then dissected to
extract their mi (Ituts which were individually homog
enized (30 s% in sterilized water, conveniently dilute
and Inoculated into nutrient agar plates in order to
obtain total counts and sPore counts after overnight
mcubatron at 30°C. In the latter case, the homogenized

midgut was heated at 80°C for 10 min before inocula-
tion‘into agar (Thompson, 1984) Part ofthe suspension
was submiitted to direct microscope observation of
characteristic Btve%etatrve cells ana spores or crystals
tSmrrnoff 1962). The presence of Bt was checked in
eces of adult predators deposited onto filter paper in
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TABLE 1
Associated er%Table Parameter Estimates fﬂ]fP nrl%rrspornus in Two Consecutrve Generations, When E posed(to Healthy

mbyx mori Larvae or Larvae ofthe Sa

Generation 1

Control Treated
Estimate STD Estimate STD P
RO 24390 21.75 94,65 1277 <.
0.17 0.003 0.12 0.005  <0.
\ L1 0.004 112 0.005 <0,
MGT 32.30 0.982 35.68 0.910 0.0
DT 4,00 0.083 5.90 0.021 0.9
Note. gSTD) standard error of estimate.
0Uppertailed t tes
6Lowertailed tt est

the plastic cups where th
biol 9rcal olf)sgrvatronoftﬁ% Idgut. Pieces orthe filter
rﬁa per with feces were cut offandput in distilled water,
.The material was homogenrzed, diluted, and inoculated
Jntonutrient a arPlates orBt otalands ores counts.
n poth Pen rations, the Intrinsic rat rncrease
m) the ne regroductrve rat? (), and the mrtje abt
Increase (X) were sl nrfrcat lower, and. the doubl 8
time (Df) was signi cantlr{(hr her for P. nigrispinus fe
B. moritreate wrt (Table 1). The first three
parameters were slightly lower and the latter param-
eter was slightly hr% er rnt second eneratron The
mean eneratron fime MGT%was srgnr |cant%/ onger
forPnrgrrsprnusfedtreated morr in the firs{but ot
In the second eneratron nte |rst qeneratron the
mean numb ro e%;s lald %er female fa
(£51.68) tor t econt land 318.43 (£43.00) ortreated
%nse s rnthesecon ener tio, rtwas 532.0
0 (+48. 00) for treated msects
ower In the second generation

or the control an 3
Fecun It wassrg x

forhoth treatments. 10 both generations ecundrtywas
sranfrcantly higher (F test, P~<.0.005) in the control,

n both enerations ovrposrtron started rn the. frrsé
week w enP nn%rrsprnus was fed healthy B. mori an
|n the second week when |t was fed treated B. mori.

vr osrtron raée always P (a ed aweek after startrn

the pre atorwas wrh eath mori, the
oV <posrtron period was signi |cant longer (f test,
0.05). The oviposition Perrod was also sr nr |can(§lay
longerr the second generation, especially Tor pre
tors ted healthy prey.

N |thers ores norve etative cells were detected | |n
the g r( ph of the predator, Te were ony
serve he midgut (0.8 x 1021.0 % 104 CFUImIa-

3 nd feces there It Was not quantrfred()

erencesr behavior between generatl onsrndrcate
changes in the_inherent characterrstrcs of P. nigrispi-
nus when maintained even for a short time “under
artificial conditjons in the laboratory, perhaps because
ofunintentional selection.

ere rear ed for th mrcro

rey Intoxication by Bacillus thuringiensis var. ursta
Generation 2
Control Treated

ue Estimate STD Estimate STD P value
° 22350 17.02 53.32 8526  <0.0001°
° 0.13 0.005 011 0.004 0.013°
° 1.14 0.006 112 0.005 0.013°
66 4249 1.686 35.80 0.924 0.9996
b 544 0.228 6.21 0.237 0.00I6

The results mdrcated adverse effects ofthe biopesti-
de on the biglogy ofP. nrgrrsprnu]s Th ea sence ofthe

P ogen in the hemol |o the pre ator Indicates
hattheeffectswereno related to actua pathogenicity.
The cause for sych effects could nof be demonstrated
but could be related to activated insecticidal cr stal
toxins produce bthkéDulmageetal 1981). Altérna-
tively, rt could be related to comiponents ofthe formula-
tron ot erthan the bacterium or its products (Haverty

1982). The observed adverse effect could still be related
to déterioration of the food available to the predator
because of eventual colopization of the moribund prey

y different microorganisms. This effect could have
occurred despite the daily replacement of the prey. To
elucidate those different ossrbrlrtrgs future studres
should include treatment correspon |ng t0 B. mori fed
mulberry leaves treated with mactrvate Btk.

The work reported here %orrespondst Phase | ofthe
evaluation ofthe Impact of a biopesticide on nontar et
organisms, in accordance with protocols utilized for

urpose ofregistration of such products for commercral
use (Anonymous, 1989). Inthrsphase nontargetorgan
isms are exposed fo high dosages ofhiopesticides, urder
conditions most favorable for deleterious effects to be
shown. Thus, the results of this_study may not reflect
the actual |mﬁacto Btk onP. nrgrrslornus popu atrons
In the field, where P. nigrisp rnuswou ave an arra of
alternative food rtemsavarlable which could all owrtto
esc& e the effects of a full dependence on prey infected

yKe% Words: Bacillus thuringiensis; Podisus nrgrrspr
nus; biological control: pathogen; risk assessmen
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Dear Dr. Capalbo:

Thank you for submitting your manuscript to JOURNAL OF INVERTEBRATE
PATHOLOGY.

On behalf of the Editor, we are pleased to inform you that your manuscript has been accepted
for publication in the Journal.
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