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SUMMARY: The relation between the pathogen Bacillus thuringiensis and the predator Orius albidepennis
(Hemiptera: Anthocoridae) associated with the greasy cutworm Agrotis ypsilon (Lepidoptera) has been investigated.
The biology of the predator showed to be affected in terms of nymphal duration, rate of food consumption
and egg production when the predator larvae were fed on treated eggs or neonate larvae of the host (A.
ypsilon). The effect of B-exotoxin (thuringiensin) on the predator has been also demonstrated.
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INTRODUCTION
The relation between the bacterial pathogen Bacil-

The present paper includes a detailed study on the

lus thuringiensis and the predators of some insect

interrelation between the pathogen B. thuringiensis S-

species was carried out by several authors (1-5,9,16).

endotoxin and B-exotoxin (thuringiensin) and the pred-

In Egypt, Salama and Zaki (10,11), explored the inter-

ator O. albidepennis, associated with the greasy

relation between B. thuringiensis, some lepidopterous

cutworm Agrotis ypsilon.

cotton insect pests and some of their predators.

No work, has been carried out on the effect of B-

Orius albidepennis is a minute pirate bug. It is a

exotoxin (thuringiensin) on A. ypsilon. The biology of

common predator where it feeds on thrips, aphids,

other lepidopterous spp, as affected by B-exotoxin was

eggs and small larvae of lepidoptera. The mean

reported by Ignofo and Gregory (7), on Trichoplosiani

number of eggs deposited by a single female ranged

and Heliothis zea, Wayne et. al. (17), on Spodoptera

between 41.33 and 91.4. The total nymphal duration

frugiperda and Morris (8), on Mamestra configurata.

(five) lasted between 9.6-15.3 days. The life span averaged 26.9 days for the female and 17.3 days for the

MATERIALS AND METHODS

male (15).

a) Effect of S-endotoxin on O. albidepennis
To investigate the effect of endotoxin Bacillus thuringien-
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sis and B-exotoxin, thuringiensin and the predator Orius
albidepennis of Agrotis ypsilon. The commercial product Dipel
2X (B. thuringiensis var. kurstaki, 32.000 IU/mg) and
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Table 1: Duration and consumption of O. albidepennis nymphs fed on eggs and neonate larvae of A. ypsilon treated with B.
thuringiensis.
Con. of B.t.
Ug/ml

Av. nymphal duration in days
mean ± S.E.

Av. consumption of nymphs
mean ± S.E.

host eggs

neonate larvae

host eggs

neonate larvae

Control

11.21 ± 0.27a
(10-12)

11.98 ± 2.03a
(11-15)

22.8 ± 0.27a
(10-12)

32.42 ± 2.51a
(17-57)

156.25

12.13 ± 0.98a

12.61 ± 2.91a
(7-20)

12.13 ± .89a
(7-18)

30.80 ± 2.70a

(7-18)
12.63 ± 1.39a

14.72 ± 2.07a

12.63 ± 1.39a

27.32 ± 2.61a

(8-17)

(13-17)

(8-17)

(17-53)

13.94 ± 0.96a

15.92 ± 1.99a

13.94 ± 0.96

25.63 ± 2.10a

(11-16)

(14-17)

(11-16)

(20-41)

16.35 ± 1.98b

18.11 ± 2.13b

16.35 ± 1.98b

20.91 ± 2.06b

(11-21)

(10-26)

(11-21)

(11-44)

312.50

625.00

1250.0

(18-56)

Means of each column followed by the same letter are not significantly different at 5% level.

thuringiensin preparation (1.5% solution of thuringiensin ABG6162, Abott Laboratories), were tested. Adults of the predator
were housed in 9 cm diameter acrylic tubes covered with finemesh nylon screen. Each container housed 25 to 50 adults of
O. albidepennis and two cabbage leaves which served as
sites for oviposition. Sheats with 300-400 eggs of A. ypsilon
(or neonate larvae) were provided per adult container every 4
days. A piece of moistened cotton was provided. The
oviposited Orius eggs were transferred to petridishes (4*15
cm) provided with egg sheets of Agrotis for feeding the
emerged nymphs of Orius. Newly eclosed adults of the predator were removed.
The newly hatched nymphs of the predator were allowed
to feed 7 days on A ypsilon sprayed with B.t. suspension eggs
or on neonated larvae of A. ypsilon previously fed on diet containing B. thuringiensis at concentrations of 1250, 625, 312.5
and 156.25 Ug/ml. Untreated eggs or neonate larvae were
provided to the predator nymphs after 7 days till the adult
stage. In the control, nymphs were fed on the untreated eggs
or neonate larvae. The newly emerged males and females of
the predator were fed for 7 days on eggs and neonate larvae
that received the for mentioned concentrations of pathogen.
b) Effect of B-exotoxin on O. albidepennis
To detect the effect of B-exotoxin, thuringiensin on the
nymphs and adults of the predator, was also determined
adopting the same procedure using the concentrations 150,
75, 37.5 and 18.75 ppm of the exotoxin.
80

RESULTS
a) Effect of S-Endotoxin on Orius albidepennis
Data (Table 1), show that the nymphal duration of
the predator was significantly increased after feeding
on the eggs of A. ypsilon treated with B. thuringiensis
being 16.35±1.98 days at a concentration of 1250
Ug/ml compared to 11.21±0.27 days in the control. The
nymphal durations decreased with the decrease in the
concentration of B. thuringiensis. The average consumption of the predator nymphs from the treated host
eggs, was significantly lower compared to the control.
The nymphal duration was insignificantly affected when
fed on host larvae that received diet containing concentrations of B.t., 625, 312.5 and 156.25 Ug/ml. At 1250
Ug/ml, the nymphal duration was significantly prolonged being 18.11±2.13 days (Table 1). The average
consumption of the nymphs from the treated neonate
host larvae was significantly reduced to 20.9±2.06
larvae at concentration of 1250 Ug/ml of B.t. as compared to 32.42±2.51 larvae in the control. On the other
hand, consumed neonate larvae treated with low concentrations of B.t. showed more or less insignificant differences as compared to the control.
Table 2 shows the average consumption of the male
predator fed on the host eggs sprayed with the same
concentrations of B.t. It appears that the male longevity
was insignificantly prolonged when fed on host eggs
Journal of Islamic Academy of Sciences 8:2, 79-84, 1995
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Table 2: Effect of feeding O. albidepennis adults on eggs and newly hatched larvae of A. ypsilon treated with B. thuringiensis on the
longevity and amount of food consumed of both sexes.
Conc. of Sex B.t.
(Ug/ml)

Individuals fed on host eggs
Longevity
in days

Individuals fed on neonate larvae

No. of consumed
eggs

Longevity
in days

mean ± s.e.

No. of neonate
larvae consumed
mean ± s.e.

10.72 ± 0.97a

43.22 ± 5.20a

7.15 ± 0.68a

(5-19)

(35-59)

(6-9)

29.38 ± 2.61a
(22-48)

156.25

10.93 ± 1.32a
(5-16)

40.97 ± 5.30a
(31-57)

7.51 ± 0.69a
(6-9)

26.79 ± 2.83a
(23-33)

312.50

11.27 ± 1.76a
(6-27)

37.26 ± 3.95a
(22-61)

7.87 ± 1.50a
(4-14)

25.26 ± 2.69a
(19-31)

625.00

12.16 ± 1.82a
(7-20)

34.35 ± 4.07b
(23-42)

8.09 ± 0.49a
(7-9)

2.81 ± 2.43b
(15-26)

1250.99

12.84 ± 1.69a
(7-18)

28.61 ± 3.03c
(15-43)

8.66 ± 0.96a
(8-10)

19.69 ± 2.35b
(16-32)

Females control

16.52 ± 1.98a
(13-27)

73.96 ± 8.95a
(42-96)

8.62 ± 0.73a
(8-10)

42.80 ± 3.61a
(35-59)

156.25

17.23 ± 2.41a
(8-30)

61.69 ± 5.12b
(33-80)

8.72 ± 1.10a
(8-11)

37.95 ± 4.51a
(17-49)

312.50

17.68 ± 2.36a
(10-26)

56.27 ± 4.20b
(50-61)

9.00 ± 0.28a
(8-10)

32.84 ± 2.87b
(27-38)

625.00

18.10 ± 2.11a
(10-31)

50.54 ± 6.12b
(29-82)

9.73 ± 0.78a
(6-11)

29.22 ± 1.41b
(24-45)

1250.99

19.80 ± 2.04a
(13-24)

42.32 ± 3.79b
(29-62)

10.91 ± 1.41a
(6-17)

23.67 ± 3.71c
(10-39)

Males Control

Means of each column followed by the same letter are not significant at 5% level.

sprayed with B.t. Similar results were obtained for the
female. Also, the female longevity was in significantly
affected when fed on neonate host larvae that received
a diet containing B.t. at any of the tested concentrations. On the other hand, the average consumption of
the female predator decreased when the host larvae
received a diet containing 312.5 Ug/ml and above of B.t.
The average numbers of larvae consumed during
the life of the male and female predator were
29.38±2.61 and 42.80±3.60, respectively, in the control
individuals, showing a marked difference between
either sex and this may be attributed to the fact that the
longevity of the female was longer than that of the
male. The male longevity was insignificantly prolonged
when fed on host eggs sprayed with B.t.
Data in Table 3, show that the reproductive capacity
of O. albidepennis females fed on treated host eggs or
Journal of Islamic Academy of Sciences 8:2, 79-84, 1995

neonate larvae was markedly decreased with increasing the tested B.t. concentration.
b) Effect of B-exotoxin (thuringiensin) on O.
albidepennis
The results obtained (Table 3) indicate that the
nymphal duration of O. albidepennis was significantly
prolonged when fed on eggs treated with B-Exotoxin at
concentrations of 150 and 75 ppm being 17.33±0.45
and 14.33±0.42 day, respectively compared to an average of 11.5±0.41 days in the control.
The average consumption of the predator nymphs
from the treated eggs was significantly reduced to
10.7±0.20 at 150 ppm, compared to an average of
23.9±0.65 in the control. The nymphal duration was
also significantly prolonged when fed on neonate
larvae that received a diet containing high concentra81
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Table 3: Reproductive capacity of O. albidepennis when nymphs and female adults were fed on eggs and neonate larvae treated with
B. thuringiensis (Dipel2x) or B-exotoxin.

Egg production / female
B. thuringiensis

B-exotoxin

Conc. in
Ug./ml

Eggs

Neonate larvae

Conc. in
ppm

Eggs

Control

62.52 ± 7.06a

39.97 ± 3.71a

Control

70.40 ± 6.90a
(42-96)

47.6 ± 3.21a
(27-67)

(52-74)

(33-56)

156.25

44.94 ± 5.10b
(39-60)

26.36 ± 3.10b
(12-46)

18.75

49.20 ± 5.63b
(39-63)

29.8 ± 3.28b
(25-43)

312.50

37.67 ± 4.07b
(28-46)

21.23 ± 2.61b
(11-43)

37.50

33.41 ± 4.23c
(28-39)

22.3 ± 1.19b
(20-29)

625.00

29.78 ± 3.41c
(28-42)

14.82 ± 0.99c
(13-16)

75.00

27.32 ± 1.93c
(23.33)

19.9 ± 0.98c
(15-31)

1250.0

12.33 ± 2.04d

5.21 ± 0.67d

150.0

0.0

0.0

Mean ± S.E.

Neonate larvae
Mean ± S.E.

Means of each column followed by the same letter are not significantly different at 5% level.

tions of B-exotoxin.
The average consumption of the predator nymphs
from treated neonate larvae was significantly reduced
at 75 and 150 ppm, being 26.3±1.1 and 21.56±0.96
larvae/predator nymph. At lower concentrations, the
average consumption was insignificantly affected compared to the control (Table 3).
The reproductive potential of the female predator
produced from nymphs fed on eggs or neonate larvae

treated with B-exotoxin was markedly reduced. When
the adult predators fed on eggs or neonate larvae
treated with 150 ppm of the exotoxin, they failed to lay
any eggs (Table 4).
The male longevity was insignificantly prolonged
when fed on eggs treated with B-exotoxin at all tested
concentrations compared to control.
The average consumption of the male from the
treated eggs was significantly reduced being 18.72±2.3

Table 4: Duration and consumption of O. albidepennis one day old nymphs fed on eggs and neonate larvae of A. ypsilon treated with
B-exotoxin.

Conc of
exotoxin
ppm

82

Av. nymphal duration in days
Av. consumption per nymph
on host eggs
on neona larvae on host eggs
on neona larvae
Mean ± S.E.
Mean ± S.E.

Control

11.50 ± 0.41a
(9-15)

12.00 ± 0.46a
(8-15

23.9 ± 0.65a
(8-46)

36.60 ± 1.41a
(20-48)

18.75

13.00 ± 2.23a
(8-15)

13.70 ± 0.54a
(8-20)

19.3 ± 0.48a
(11-38)

31.90 ± 0.91a
(20-53)

37.50

12.90 ± 0.39a
(9-18)

15.10 ± 0.53a
(10-22)

16.5 ± 0.48b
(8-30)

30.20 ± 0.44a
(20-41)

75.00

14.33 ± 0.42b
(8-22)

16.60 ± 0.48b
(9-23)

13.4 ± 0.23b
(6-27)

26.30 ± 1.10b
(19-35)

150.0

17.33 ± 0.45b
(14-22)

19.26 ± 0.61b
(12-23)

10.7 ± 0.20b
(6.26)

21.56 ± 0.96b
(16-30)
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Table 5: Effect of feeding of O. albidepennis on eggs and newly hatched larvae of A. ypsilon treated with B-exotoxin on longevity and
food consumption of both sexes.
Conc. of
exotoxin
ppm

Fed on host eggs
Longevity in days

Fed on neonate larvae

Consumed eggs

Longevity in days

Mean ± S.E.
Males

Consumed eggs

Mean ± S.E.
Males

Control

10.20 ± 1.10a
(9-13)

40.20 ± 4.12a
(10-61)

6.7 ± 0.59a
(3-11)

27.30 ± 3.21a
(19-31)

18.75

11.00 ± 1.02a
(8-20)

29.73 ± 3.32b
(24-35)

7.1 ± 0.61a
(6-9)

20.02 ± 2.11b
(6-30)

37.50

11.30 ± 1.55a
(6-17)

26.71 ± 3.12b
(17-53)

7.6 ± 0.70a
(6-10)

18.91 ± 1.91b
(9-29)

75.00

12.90 ± 1.92a
(7-18)

22.31 ± 2.90b
(20-29)

7.9 ± 0.76a
(6-11)

15.65 ± 1.72b
(9-17)

150.0

13.30 ± 0.45a
(13-14)

18.72 ± 2.30c
(11-29)

8.2 ± 0.81a
(6-14)

12.11 ± 1.41b
(8-17)

Females

Females

Control

16.32 ± 1.72a
(10-20)

70.40 ± 1.90a
(64.81)

8.2 ± 0.75a
(6-11)

47.60 ± 3.91a
(40-61)

18.75

17.30 ± 2.55a
(8-30)

50.30 ± 7.21b
(26.69)

9.8 ± 1.68a
(5-24)

24.40 ± 2.50b
(28-38)

37.50

18.50 ± 1.95a
(10-42)

42.10 ± 4.56b
(33-57)

10.0 ± 1.13a
(5-16)

30.67 ± 1.70b
(26-44)

75.00

17.90 ± 0.56a
(14-24)

31.00 ± 1.04c
(25-43)

10.4 ± 1.23a
(4-15)

28.60 ± 2.64b
(23-40)

150.0

19.10 ± 2.17a
(8-33)

26.30 ± 2.42c
(22-33)

11.1 ± 1.32a
(6-14)

20.60 ± 0.51b
(11-40)

Means of each column followed by the same letter are not significantly different at 5% level.

at 150 ppm, compared to an average of 40.2±4.12
eggs in the control. The longevity of the male predator
was significantly affected when fed on neonate larvae
fed on diet containing B-exotoxin, compared with the
control. The average consumption of the male was significantly reduced when fed on neonate larvae previously fed on a diet containing B-exotoxin at all tested
concentrations compared to the control. Similar results
were also obtained for the female (Table 5). The
longevity of the female was insignificantly prolonged
when fed on eggs treated with B-exotoxin compared to
the control. The average consumption of adult female
from treated eggs was significantly reduced, being
26.3±2.42 and 31.5±5.04 at 150 and 75 ppm, respectively, compared to an average of 70.4±1.90 eggs in the
control. The longevity of the female was significantly
Journal of Islamic Academy of Sciences 8:2, 79-84, 1995

prolonged when fed on neonate larvae previously fed
on a diet containing B-exotoxin.
The average consumption of the female was significantly reduced when fed on neonate larvae fed on a
diet containing B-exotoxin, being 20.6±0.5 at 150 ppm,
compared to 47.6±3.91 larvae in the control.
The pathogen B. thuringiensis was used successfully to control the greasy cutworm A. ypsilon in vegetable fields (12) and in soybeans (14). In the field the
predator O. albidepennis was found associated with A.
ypsilon (15). So, the interrelation between the
pathogen and the predator was investigated. Some
adverse effects on the biology of albidepennis was
recorded as a result of using B. thuringiensis. Thus, the
nymphal duration of the predator was significantly
increased after feeding on eggs or neonate larvae of
83
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the host treated with the pathogen and the consumption of the nymphs was significantly decreased. The
longevity of the adult predator was insignificantly
changed when fed on treated eggs or neonate larvae of
the host, while their consumption was reduced
markedly. Also a marked reduction was observed in the
egg production of the females. The same results were
obtained on the predators, Chrysopa carnea, Coccinella undecimpunctata, Paederus alfierii, Scymnus
spp and Xylocoris flavipes (9,10,13).
With respect to the effect of B-exotoxin (thuringiensin), the present investigations indicate that the
nymphal duration of the predator was significantly prolonged when fed on eggs or neonate larvae of A.
ypsilon treated with B-exotoxin. Consumption of the
predator nymphs from the treated host eggs or larvae
was also reduced. The reproductive potential of the
females produced from nymphs fed on eggs or neonate
larvae treated with thuringiensin showed a significant
reduction. Similar effects were also obtained when the
adults were treated with thuringiensin with few exceptions. The potential impact of B-exotoxin on the predator Geocoris punctipes was reported by Herbert and
Harper (6). They discussed the adverse effects of the
pathogen on the predator.

HAFEZ, SALAMA, ABOUL-ELA, ZAKI , RAGAEI
lus

thuringiensis
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B-exotoxin on larval maturations, adult longevity, fecundity and
egg viability in several species of lepidoptera. Environ Ent, 1: 269272, 1972.
8. Morris ON : Comparative toxicity of S-endotoxin and
thuringiensin of Bacillus thuringiensis and mixture for the two for
bertha army worm (Lepidoptera: Noctuidae). J Econ Ent, 81: 135141, 1988.
9. Salama HS, Zaki FN and Sharaby AF : Effect of Bacillus
thuringiensis Berl on parasites and predators of the cotton leaf
worm Spodoptera littoralis (Boisd) Z Ang Entomol, 94: 498-504,
1982.
10. Salama HS and Zaki FN : Interaction between Bacillus
thuringiensis Berliner and the parasites and predators of
Spodoptera littoralis (Boisd) in cotton fields. Z Angew Entomol, 97:
485-490, 1983.
11. Salama HS and Zaki FN : Biological effects of Bacillus
thuringiensis on the egg parasitoid, Trichogramma evanescens.
Insect Sci Applic, 6:145-148, 1985.
12. Salama HS, Salem S, Zaki FN and Matter M : Control of
Agrotis ypsilon (Hufn) (Lep: Noctuidae) on some vegetable crops
in Egypt using the microbial agent Bacillus thuringiensis. Anz,
Schadling, Umwelt, 63:147-151, 1990.
13. Salama HS, EL-Moursy A, Zaki FN and Abdelrazek A :
Parasites and predators of the meal moth Plodia interpunctella
Hbn, as affected by Bacillus thuringiensis. Berl J Appl Entr, 112:
244-253, 1991.

REFERENCES
1. Ahmed S, O-Neill J, Mague DL and Nowalk RK : Toxicity of
Bacillus thuringiensis to gypsy moth larvae parasitized by Apanteles melanoscelus. Environ Entomol, 7: 73-76, 1978.
2. Bucher GE : Transmission of bacterial pathogens by oviposition of a hymenopterous parasite. J Insect Pathol, 5: 277-283,
1963.
3. Franz JM, Bogenschutz H, Hassan SA, Huang P, Naton E,
Suter H and Viggiani G : Results of joint pesticide test programme
by the working group: Pesticides and Beneficial Arthropods. Entomophage, 25: 231-236, 1980.
4. Hamel DR : The effects of Bacillus thuringiensis on parasitoids of the western spruce budworm Choristoneura occidentalis
(Lepidoptera: Torticidae), and the spruce cone worm Dioryctria
reniculloides (Lepidoptera: Pyrallidae), in Montana. Can Entomol,

14. Salama HS, Zaki FN, Salem S and Ragaei M : The use of
Bacillus thuringiensis to control two lepidopterous insect pests
(Agrotis ypsilon and Spodoptera littoralis), Anz, Schadl, Pflanz,
Umwelt, 68:15-17, 1995.
15. Tawfik MFS and Ata AM : The life history of Orius albidepennis (Reut) (Hemiptera: Anthocoridae). Bull Soc Ent Egypt,
57:117-126, 1973.
16. Temerak SA : Determination effects of rearing a braconid
parasitoid on the pink borer larvae inoculated by different concentrations of the bacterium Bacillus thuringiensis Berl. Z Angew
Entomol, 89: 315-319, 1980.
17. Wayne AG, Andrew EP and Gregory KS : Interaction
between Bacillus thuringiensis and its B-exotoxin in fall army
worm (Lepidoptera: Noctuidae) neonate larvae. Flo Ent, 69: 531536, 1986.

100: 1409-1415, 1977.
5. Hassan SA, Bigler F, Bogenschutz H, Born JU, Birth SI,
Huang P, Liedieu MS, Naton E, Oomen PA, Rieckmann WP,
Samson-Petersen L, Viggiani G, Zon A and Van AQ : Results of
the second joint pesticide testing programme by the IOBC/WPRS

Correspondence:
M. Hafez
Cairo University,

working group: Pesticides and Beneficial Arthropods. Z angew,

Faculty of Science,

Entomol, 95: 151-158, 1983.

1. Entomology Department,

6. Herbert DA and HarperJD : Bioassay of B-exotoxin of Bacil-

84

Cairo, EGYPT.
Journal of Islamic Academy of Sciences 8:2, 79-84, 1995

