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Abstract
Livingston, S. and K. Al Mafargi. 2005. Effect of Verticillium lecanii on date palm dubas bug (Ommatisscus lybicus Asche
& Wilson) ‘In vitro’. Arab J. Pl. Prot. 23: 58-60.
Date palm (Phoenix dactylifera L.) is an important fruit tree and cash crop in the Sultanate of Oman. At present dubas bug (Ommatisscus
lybicus Asche & Wilson) is a serious pest on date palms and it is controlled by aerial and ground spraying of chemical insecticides. Biological
control may be a viable and safe way to manage this pest. The biofungicide Mycotol ® (Verticillium lecanii) used for greenhouse whitefly
(Bemisia tabaci Gennadius) control was tested against dubas bug under controlled conditions. Nymphs and adults of dubas bugs were released
on date palm seedlings sprayed with the bioagent. Results revealed that Verticillium lecanii (Zimm.) Vieggas was more effective against nymphs
than adult. It was also observed that with advancement of time the percent of mortality increased gradually both in the nymphs and adults.
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Introduction

Materials and methods

Date palm (Phoenix dactylifera L. Family: Arecaceae;
sub family: Poaceae) is the most important cash and fruit tree
grown in the Sultanate of Oman and the area under date palm
is nearly 60% of the total cultivated area (3). There are
several economically important pests attacking date palms
(1). Of these, dubas bug (Ommatisscus lybicus Asche &
Wilson,; Homoptera, Tropiduchidae) is the most serious
insect pest throughout the Sultanate. This is also an important
pest of date palms in North Africa and the Near East (7, 14).
It is a perennial problem on date palms. Dubas bug is a
sucking insect and the palms are affected directly by the sap
feeding nymphs and adults. Indirectly the palms are affected
by the huge amount of honeydew secreted by the insects.
At present, dubas bug is controlled by aerial and surface
spraying of chemical insecticides. The Ministry of
Agriculture and Fisheries in the Sultanate has conducted
aerial and ground spraying of chemical insecticides against
this pest for more than 20 years (2) and the pest resurgence
has been observed in several locations. Continuing usage of
pesticides has caused rapid development of resistance in
some pest species and resulted in subsequent outbreak of the
insects due to the deleterious effect on of its natural enemies.
Biological control is seen as an alternative and safer way
to control this devastating insect. Several entomogenous
fungi such as Beauveria bassiana, Metarhizium anisophliae,
Paecilomyces spp. and Verticillium lecanii are used to control
several insect pests (6, 18, 22, 23, 25). The pathogenicity and
effect of Verticillium lecanii as a biofungicide has been
successfully tested on whiteflies, aphids and thrips (4, 9,13).
Several
commercial
biofungicides
containing
Verticillium lecanii as active ingredient have been tested
against various sucking insects infesting cucumber and
tomatoes (12, 19). Therefore laboratory studies were
conducted to assess the potential of a commercial product
Mycotol ® containing Verticillium lecanii for control of
dubas bug on date palm. This product is recommended for
whiteflies (Bemisia tabaci) in greenhouse at 1g/liter of water.
Using of Verticillium lecanii for management of dubas bug
has not been reported previously.

Mycotol ® (Verticillium lecanii) a commercial bio
fungicide, produced by Koppert, Netherlands was tested
against dubas bug under laboratory conditions. The
concentration of fungal conidia in this product was 16.1 %
active ingredient.
Nymphs and adult dubas bug were collected from date
palm trees in insect collecting potters and brought to the plant
pathology laboratory of Jimah Agricultural Research Station
in the Sultanate of Oman. Mycotol was mixed with water
along with a sticking agent (Tepol @ 0.25 ml/lit of spray
fluid) and sprayed using a hand mist sprayer of 1 liter
capacity, at three different concentrations on date palm
seedlings at the two leaf stage, 20 to 30 cm long, raised in
pots (diameter 10 cm). Twenty nymphs and twenty adults of
dubas bug were released on each plant. The plants were
covered with ventilated plastic cages to prevent the insects
from escaping. Control plants were sprayed only with sticker
and water and handled as described for the treated plants, and
all plants were kept under laboratory conditions. The average
temperature was 22+2 ºC and the relative humidity ranged
from 45 to 55% inside the cages, where the insects were
observed daily for any abnormality in behavior and for
mortality. The experiment was repeated twice. RCBD
statistical design was followed and the observations were
analyzed statistically by two way analysis of variance
(ANOVA).

Results and discussions
Several doses of Mycotol ® (Verticillium lecanii) were
tested for their efficacy against nymphal and adult stages of
dubas bug. It was observed that insects in the treated plants
remained motionless and sticking to the plants after 4 days.
These are typical symptoms of fungus infected dead insects.
They were carefully removed from the plants and observed
under a stereo microscope. Whitish growth of fungal
mycelium was observed on the joints of the insects and was
later identified as Verticillium lecanii. The fungus covered
the whole insects in 10 days. The mean data of two years of
observations are recorded in Table 1.
The success in biocontrol depends on the penetration,
infection and finally the mortality of insects. The earliest
signs of infection were observed two days after inoculation,
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where the insects were observed to be lethargic and staying
in one place for a long time.
On the second day the percent mortality of nymphs was
observed to be significant only at the highest dose of 2g/lit.
The three doses used were found to be significantly effective
on the 8th and 10th day after spraying. Generally, it was
observed that with the advancement of time the percent
mortality of nymphs increased in all three concentrations.
Yadav et al. (24) reported that Metarhizium anisopliae
was more effective to early instars of white grubs
(Holotrichia consanguinea). Hundred percent mortality was
observed with Beauveria bassiana in both instar grubs.
Gindin et al. (10) observed that several isolates of
Verticillium lecanii showed high pathogenicity to all
developmental stages of Silver white flies (Bemisia
argentifolii). Verticillium lecanii was shown to confirm its
effectiveness against different nymphal stages of
Trialeurodes vaporariorum (West wood), including adults (5,
12, 15). Eggs were found to be immune to infection but the
fungal hypha present on the eggs were found to infect the
nymphs immediately after hatching.
James and Lighthart (16), tested many entomogenous
fungi on the convergent lady beetle (Hippodamia
convergens). They observed that the rate of mortality was
dependent on the early instars and on the exposure
concentrations.
When the effect of the bioagent was observed on the
adult dubas bugs, it was noticed that there was no significant
mortality on the 2nd day. It was found that the adult mortality
increased significantly with the advancement of time. This is
in agreement with Jeong et al. (17) findings. They reported
the control of cotton aphid (Aphis gossypii) and green house
white fly (Trialeurodes vaporariorum) using Verticillium
lecanii. They observed that the time taken for LT50 was from

2.74 to 3.31 days. They also reported that low concentrations
gave relatively low mortality of aphids. They concluded that
Verticillium lecanii was an effective biological agent against
aphids and white flies and recommended high concentrations
for effective control.
Sharma et al. (20) observed that the time required for
100 % mortality as well as median lethal time were
prolonged progressively with the advancement of larval
stages, irrespective of methods of inoculation and test insect
species. Enhanced mortality with the increase in dose of
inoculum was also observed. Vimala (21) findings were in
accordance with this observation.
When isolates of Beauveria bassiana and Verticillium
lecanii were bioassayed against aphids, Feng et al. (8),
noticed that there was substantial difference in the mortality
rate at different concentrations used.
Mortality of dubas bug in control treatments was due to
natural conditions.
In this study, it was clear that Verticillium lecanii is
effective on dubas bug and can be used for its control.
Application of the bioagent at nymphal stages are more
effective than later stages, but the concentrations of the
bioagent and time of application plays a crucial role for an
effective control. These experiments have to be further
carried out in the fields under natural conditions.
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Table 1. Susceptibility of nymphs and adult dubas bug to Verticillium lecanii. Figures in parentheses are transformed angular values.

Dosage
g/lit
0.5

No. of
insects
20

2
Nymphs
1.25
(4.55)

Adults
0.00
(0.00)

mortality % (mean of two years)
period after inoculation (days)
4
6
8
Nymphs
Adults
Nymphs
Adults
Nymphs
Adults
6.25
0.00
20.00
0.00
21.25
5.63
(13.77)
(0.00)
(25.86)
(0.00)
(27.33)
(13.66)

10
Nymphs
Adults
48.75
28.13
(44.28)
(31.96)

1.0

20

2.50
(6.25)

0.00
(0.00)

11.25
(19.30)

1.88
(5.51)

48.75
(44.29)

4.38
(11.97)

74.38
(60.03)

30.63
(33.48)

92.50
(74.32)

29.38
(32.68)

2.0

20

0

20

5.63
(13.66)
0.63
(2.28)

1.88
(5.51)
0.63
(2.28)

53.75
(47.15)
1.88
(5.51)

23.13
(28.59)
1.88
(3.97)

76.25
(62.20)
6.88
(14.87)

48.13
(43.92)
3.13
(7.20)

95.63
(79.89)
6.25
(14.30)

70.00
(56.93)
5.63
(13.35)

100.00
(90.00)
8.13
(16.42)

71.88
(58.24)
6.25
(14.41)

8.59

6.00

7.17

9.30

13.19

7.50

9.30

7.22

3.33

8.08

LSD at 5%

اﻟﻣﻠﺧص

(Ommatisscus lybicus Asche &Wilson)  ﻋﻠﻰ ﺣﺷرة اﻟدوﺑﺎسVerticilium lecanii  ﺗﺄﺛﯾر ﻓطر.2005 . ﺳﺎم وﺧﻣﯾس اﻟﻣﺎﻓرﺟﻲ،ﻟﯾﻔﻧﻛﺳﺗون

.60 -58 :23 . ﻣﺟﻠﺔ وﻗﺎﯾﺔ اﻟﻧﺑﺎت اﻟﻌرﺑﯾﺔ.ﺗﺣت اﻟظروف اﻟﻣﺧﺑرﯾﺔ

( ﻣن أﺧطر اﻵﻓﺎت اﻟﺗﻲOmmatisscus lybicus Asche & Wilson)  ﻛﻣﺎ ﺗﻌﺗﺑر ﺣﺷرة اﻟدوﺑﺎس،ﯾﻌد اﻟﻧﺧﯾل ﻣن أھم أﺷﺟﺎر اﻟﻔﺎﻛﮭﺔ اﻟﻧﻘدﯾﺔ ﻓﻲ ﺳﻠطﻧﺔ ﻋﻣﺎن
 اﻟذي ﯾﺣﺗوي ﻋﻠﻰMycotol  ﻓﻲ ھذه اﻟدراﺳﺔ ﺗم ﺗﺟرﺑﺔ اﻟﻣﺑﯾد اﻟﺣﯾوي. ﺣﯾث ﯾﺗم ﻣﻛﺎﻓﺣﺗﮭﺎ ﻛﯾﻣﺎوﯾﺎ ً ﻋن طرﯾق اﻟرش اﻟﺟوي واﻷرﺿﻲ،ﺗﺻﯾب اﻟﻧﺧﯾل ﻓﻲ اﻟوﻗت اﻟﺣﺎﺿر
 ﺗم. ﻋﻠﻰ ﺣﺷرة اﻟدوﺑﺎس ﺗﺣت اﻟظروف اﻟﻣﺧﺑرﯾﺔBemisia tabaci Gennadius  ﻛﻣﺎدة ﻓﻌﺎﻟﺔ ﻟﻣﻘﺎوﻣﺔ اﻟذﺑﺎﺑﺔ اﻟﺑﯾﺿﺎءVerticilium lecanii (Zimm.) Vieggas ﻓطر
 ﻛﺎن أﻋﻠﻰ ﻓﻲ طور اﻟﺣورﯾﺎتVerticilium lecanii  أظﮭرت اﻟﻧﺗﺎﺋﺞ أن ﺗﺄﺛﯾر اﻟﻔطر.إ طﻼق ﻋدد ﻣن اﻟﺣورﯾﺎت واﻟﺣﺷرات اﻟﻛﺎﻣﻠﺔ ﻋﻠﻰ ﺑﺎدرات ﻧﺧﯾل ﺗم رﺷﮭﺎ ﺑﺎﻟﻔطر
.ﻋﻧﺔ ﻓﻲ طور اﻟﺣﺷرة اﻟﻛﺎﻣﻠﺔ وﻟﻛن ﺑﻣرور اﻟوﻗت ﻟوﺣظ ازدﯾﺎد ﻧﺳﺑﺔ اﻟﻣوت ﻓﻲ ﻛﻼ اﻟﺟﯾﻠﯾن
Verticillium lecanii ،Phoenix dactylifera ،Ommatisscus lybicus ، ﺣﺷرة اﻟدوﺑﺎس، ﻣﻛﺎﻓﺣﺔ ﺣﯾوﯾﺔ:ﻛﻠﻣﺎت ﻣﻔﺗﺎﺣﯾﺔ
: اﻟﺑرﯾد اﻻﻟﻛﺗروﻧﻲ، ﺳﻠطﻧﺔ ﻋﻣﺎن،612 - ﺑﮭﻼ،540 .ب. ص، وزارة اﻟزراﻋﺔ واﻟﺛرة اﻟﺳﻣﻛﯾﺔ، ﻣﺣطﺔ ﺟﯾﻣﺎه ﻟﻠﺑﺣوث اﻟزراﻋﯾﺔ، ﺳﺎم ﻟﯾﻔﻧﻛﺳﺗون:ﻋﻧوان اﻟﻣراﺳﻠﺔ
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