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ABSTRACT

The microbial control of the cotton seed bug
Oxycarenus hyalinipennis Costa |, (Hemiptera
Lygaeidae) was studied on Okra plants under
laboratory and field conditions. The results in-
dicated that,B. thuringiensis var. kurstaki (H3a,
3b) was more efficient than B. pumilus (which
is isolated and recorded for the first time in
Alexandria, Egypt) against the adults of the cot-
ton seed bug in the laboratory and against the
nymphs and adults under field conditions. Also,.
B. thuringiensis and B. pumilus proved to be
satisfactory as microbial pesticides. As to seed
germination in Okra , it was increased with
microbial control which decreased number of cot-
ton seed bug in dry Okra pods.

INTRODUCTION

According to Hammad et al.(1972) , it was
stated that the cotton seed bug Oxycarenus
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hyalinipennis Costa , is the most widely dis-
tributed species of the genus Oxycarenus and ex-
tends from the Mediterranean subregion to the
whole Ethiopian region. Also, this insect as a
cotton pert has been known in Egypt from very
long time,ts early as 1860(Ballou,1918) _However,
C. hyzlinipennis was recorded from over 57 plant
gpecies (Rim and Chopra,1984) , especially Ckra.
Little is published on the economic significance
for Ll:ig insect pest and its control (Dimetlry,
1873}. In Lhis concern , it seems that the only
poesikle approach to reduce pest damage , Dby
reducing pust numbers without using insecticides
ie the use of microbial control.,which receives &
congideral:e ettention in recent years(Steinhaus
.1863; Rbalieg,1969; Goldberg and Margalit,b 1877 ;
Bajac,168]1 ; Armelle et 2l.,1988 ; Zaki,h 1991 ;
Pasqualini.1991 and Salam,1991). The present
study aims to investigate the following pointe
(1)Isclatinan and identification of the bacterial
Ltype. (2)athogenicity of the isolated bacleria
from O. hyalinipennis and B. thuringiensis var.
kurgtaki (H3a,3b) 1isolated from Hypera burn-
neipennig (Coleoptera : Curculionidae). (3)Field
tpplicaticnh of the two types of bacteria at two
seasons. (4)The effect of bacterial application
on Okra secd germination as well as in the con-
trol.

MATERIALS AND METHODS

1- Isclation end identification of bacteria:

Bacillus pumilugs was isolated from abnor-
mal , moribund , dead nymphs and adults of the

cotton seed bug Oxycarenus hyalinipennis Costa
{Hemipterez : Lygaeidae)} which was obtained from
dry Okra pods (Hibiscus esculentus). This bac—
terial sirain was cultured on Glycerol Agar
Medium (3 gm beef extract. ., 5 gm pepton ., 20 gm
agar , 2C ml glycerol which dissolve in water

80



JECRES Vol:4 Mo:2 (1992)

to prepare one litre of solution). Plate count
technique (Kirdly et al..1970) was used to deter-
mine the number of viable spores of B. pumilus
per ml to prepare the concentration of bacteria
used for the control of the pest in laboratory
and in the field. Slant cultures and prepared
slides were carried out and sent to Prof. Dr.
H. De Barjac of the Biological Control , Pasteur
Institute, WHO, Collaborating Centre for Entomo-
pathogenic Bacillus,Paris, for the identification
of the studied bacterium.

2- Pathogenicity tests:

These tests were carried out during the
season of 1990 under laboratory conditions of
28°C and 65 + 5% R.H. for the two isolated types
of Bacillus , B. pumilus isolated from O.
hyalinipennis and B. thurigiensis var. kurstaki
(H3a, 3b) isolated from larvae and adults of the
Egyptian Alfalfa weevil , Hypera brunneipennis
Boh. (Coleoptera : Curculionidae). Infested Okra
pods were collected from the field and kept in
glass jars . each containing a piece of cotton
soaked with water. The hatching nymphs and Okra
pods (as food material) were separated in other
glass jars. The emerging of 3 days old adults
were used in the present experiments. Six con—
centrations for each bacterial species were used.
These concentrations were 4.23x10% , 6.34x 10% ,
8.45x10% , 10.14x10® , 12.67x10° and 16.90 x10°
v.s/m]l for B. pumilus and 10.70x10%, 16.05 x10°%,
21.40x 10%® , 25.68x10® , 32.10x10® and 42.80x10°
v.s/ml for B. thuringiensgis. Dry pods of Okra,
nearly in the same size , were dipped for 30
seconds in each concentration. After drying .
adults were kept with the treated Okra pods.
Each concentration was replicated 4 times with
10 adults each. Untreated Okra pods were used as
control. Mortality of adults were recorded after
7 days of treatment and data were corrected ac-—
cording to Abbot's formula (1925). Lc-P lines
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were drawn to estimate the Leso values by using
the method of Litchfield and Wilcoxon (1949).

3- Field application:

A field experiment was carried out during
the two seasons of 1990 and 1991 in Sabahia Hor-
ticultural Experimental Station, Alexandria,
Egypt. to study the effect of the two isolated
types Bacillus : B. pumilus and B. thuringiensis
var. kurstaki (H3a, 3b) , at concentrations of
16.90x10® v.s/m]l and 42.80x10%® v.s/ml, respec-
tively. These bacteria were cultivated from a
pure colony on slant agar under sterile condi-
tions of 28°9C for 24 hours. Five ml from sterile
buffer solution were put in each tube (60 tubes
were used). The bacteria were harvested from the
agar surface and 4 ml from each tube were taken
and gathered in a conical jar. Ten plants of
Okra in the seed stage were chosen for this
study as replicates. Fifteen pods were chosen
from each plant; 5 pods were sprayed with B.
pumilus, whereas the other five pods were
sprayed with B. thuringiensis. The adults and
nymphs were counted after ten days of treatment.
The two stages of insects were counted in the
unsprayed five pods which were used as control.
Statistical analysis was catrried out according
to Cochran and Cox (1957).

4- Seed germination of Okra:

Dry seeds were taken from each of the three
treatments (B. pumilus, B. thuringiensis and the
control)., and seed germination was recorded for
these seeds at 30°C (Knott,1957) during the two
successive seasons of 1990 and 19%91. The re-
corded data were statistically analvsed accord-
ing to Cochran and Cox (1957).
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RESULTS AND DISCUSSION

The isolated bacterium B, pumilus from
nymphs and adults of the cotton seed bug O.
hyalinipennis Costa . (Hemiptera : Lygeeidee) is
the first record in Alexandria district, Egypt.

Laboratory experiments(Table 1 and Figure 1)
showed that th mortality of adults of cotton
seed Dbug was enhanced with increasing of bac-
terial concentrations of both B. pumilus and B.
thuringiensis.The percentages of mortality after
7 days from treatment with B. pumilus were 25% .
30%, 40%, 45%, 50% and 60%,while the percentages
of mortality of the adults with B. thuringiensis
were 40%, 62.50%, 70%, 72.5%, 77.5% and 85% at
the concentrations of 4.23x10%, 6.34x10%, 8.45x
105, 10.14x10% , 12.67x10% and 16.90x10% v.s/ml
for B. pumilus and 10.70x10°%, 1€.05x10%, 21 .40x
165 , 25.68x10% , 32.1Cx10% and 42.80x10° v.s/ml
for B. Lhuringiensis, respectively. It is clear
that the susceptibility of the cotton seed bug
to B. thuringiensis was more than B. pumilius.
The values of Leso and slope for this bug are
shown in Table (1).

Field experiments indicated that B. thurin-—
giensis at 42.80x10%® v.s/ml and B. pumilus at
16.90x10% v.s/ml reduced significantly the num-—
bers of adults and nymphs than the check control
at both the seasons of 1990 and 1991. There were.
no significant differences between B. thurin—
giensis and B. pumilus in controlling either
adults or nymphs of the cotton seed bug in 1990.
However, B. thuringiensis reduced significantly
the number of cotton seed bugs than B. pumilus
in 1991 (Table 2).

B. pumilus and B. thuringiensis application
to Okra pods increased seed germination sig-
nificantly comparing with the control (Table 3).
at the same time no significant differences were
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Table (1):Parameters determined according to the
statistical method of analysis adopted
by Litchfield and Wilcoxon (1949) for
susceptibility of the adult Oxycarenus
hyaljnipennis to B. pumilus and B.
thuringiensis var. kurstaki (H3a, 3b).

Leso viable
spores Slope Confidence limits
Bacillus types  per ml ) of 1fi=o
B. pumilus 12.67x10° 4.85 16.38x10° : 9.69x10°

B. thuringiensis 10.00x10® 4.28 12.80x10% : 7.81x10°

Table (2):Average numbers of nymphs and adults
of Oxycarenus hyalinipennis present in
dry Okra pods treated with B. pumrilus
and B. thuringiensis var. kurstaki{(H3a
.3b) in the field experiment during
the seasons of 1990 .and 1991.

Average number oi insect
. at each stage

1990 1991
Treatments Adults Nymphs Adults Nymphs
Control 126.5 172.1 127.6 178.0
B. pumilus 79.1 119.1 100.5 135.0

B. thuringiensis 64.0 97.5 70.0 102.5
L.S.D. at 0.01 43.98 49.73 24.57 28.27
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Table (3) :Seed germination percentages ‘and their
corresponding angles for pods treated

with B, pumilus , B. thuringiensis and
in the control in 1v¥90 and 1991 seasons.

Seed germination

1990 1991
Treatments % Angles E 3 Angles
Control 21.65 27.71 27.18 31.39
B. pumilus 79.28 62.96 81.38 64.47

B. thuringiensis 82.70 65.44 86.10 68.22

L.S.D. at 0.01 A 10.81 —r 14.45

BN THURINGTERCS VAR XUPSIAK (H3e.3b)

%

MOATALI TY

1x10 0o xi0° ooxcs 1000x10°

106 conc. (viae SPORES/ ML)

Fig. (1) :Lc-P lines showing susceptibility of the

cotton seed bug Oxycarenus hyalinipennis
to B. thuringiensis var. kurstaki (H3a,
3b) and B. pumilus.
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deteclted regarding seed germination for the pods
treated with B. pumilus and B. thuringiensis.
Knott (1957) stated that the minimum seed ger-—
mination percentage in Okra should not less than
50%. Therefore, it is clear that the effect of
C. hyeiinipennis on germination ot OQOkra ceeds
musi be {uken in te coneideration.

1L eppeers from the above—mentioned resultis
{hat the li. thuringiencsie and B. pumilug Were
rrovedc Lo be efficient control methods egainst
the cottcn seed bug in Okra plants 1n boih
leboreteory and field Lestis.

It should be mentioned that, B. pumilue was
never isolated before from hemipterous insecls
On the other hand, Goldberg and Margalit (1877},
found thel B. thuringiensig var. israelensig was
¢ffective against five species of mouquitoes
belonging tc the genera RAedes, Culex, Anopheles
end Urancltezenia. Also, Barjac (1978 b) mentioned
the mode o1 action ¢f B. t. 1. on some dipterous
insects. In Ttaly, Pasqualini (1991), stated
that B. thuringiensis var. israelensis and B.
thuringiensis var. kurstaki were successful 1in
contreclling several species of Lepidoptera and
Diptera. Mcraes (1991}, stated that there are
many applications of B. thuringiensis mainly :in
big plantations and in forested areas especially
in the field of the development of exotoxins to
be used against mosquitoes Aedes aegiptii.
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