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ABSTRACT 
 
The common pistachio psylla, Agonoscena pistaciae is one of the most important pests of pistachio trees distributed in all 
pistachio producing regions of Iran. In this investigation, pathogenicity of seven isolates of Beauveria bassiana (Bals.) Viull. 
with 2.5 × 107 spore/mL suspension, were studied on 5th instar nymph of A. pistaciae by topical application. Results indicated 
pathogenicity of all isolates on test insects and among them, DEBI007  ، DEBI008، LRC107 and KCF107 caused more than 
50% mortality. By using logarithmic doses of isolates, cumulative mortality, LD50 and LD90 of each isolate was recorded 
during one week. Results showed that DEBI008 isolate with 3.91 × 102 spore/Insect has the lowest and DEBI007 isolate with 
3.63 × 104 spore/Insect has the highest LD50. To study the LT50 of isolates, only 2.5 × 107 spore/mL suspension of each isolate, 
which resulted in more than 50% mortality was used and isolates were compared based on LT50. The maximum and minimum 
LT50 with 5.6 and 3.4 day were due to DEBI008 and DEBI007 isolate, respectively. The results indicated that DEBI008 isolate 
with the lowest LD50 and LT50 is the most appropriate isolate. 
 
Key Words: Pistachio psylla; Entomopathogenic fungi; Beauveria bassiana; Agonoscena pistaciae 
 
INTRODUCTION 
 

The common pistachio psylla (CPP), Agonoscena 
pistaciae Burckhardt and Lauterer (Hem.: Aphalaridae) is 
one of the most important pests of pistachio trees distributed 
in all pistachio producing regions of Iran (Samih et al., 
2005). The CPP occurs in many pistachio growing regions 
around Iran’s borders, including Armenia, Iraq, Turkmenia 
and Turkey, as well as Mediterranean regions such as 
Greece and Syria (Burkhardt & Lauterer, 1989; Mart et al., 
1995; Lauterer et al., 1998). Regarding growing resistance 
of CPP against pesticides and repetitive invasion of other 
pests after sprayings and intense reaction of pests for 
compensating lost population after sprayings, it seems that 
chemical control is not an appropriate approach for 
controlling the population of this pest. Therefore, we have to 
exert biocontrol approaches against this pest. One of the 
fundamental and effective approaches is the use of fungi. 
There are 100 genera and 1000 fungal species that are 
entomopathogenic (Jenkins & Goettel, 1997; Bidochka et 
al., 2000). Many of entomopathogenics fungi are important 
factors in regulating the populations of insects and caused 
epizootics among these populations (Butt & Goettel, 2000). 
Well-known entomopathogenic fungi include: Beauveria 
bassiana، Metarhizium anisopliae and Paecilomyces 
fumosoroseus are used for pest control (Feng et al., 1990; 
Wraight et al., 1998). B. bassiana, was used for many 
sucking pests and showed satisfactory results. Wraight et al. 
(1998) reviewing entomopathogenics of P. fumosoroseus ، 
P. farinosous and B. bassiana isolates on silver leaf whitefly 

showed that all of them have pathogenicity on this pest. 
Hatting et al. (2004) showed that B. bassiana could control 
up to 65% of Duraphis noxia in field condition. Lababidi 
2002, tested B. bassiana on A. targionii and showed that 
were highly effective especially on the 1st and 2nd nymph 
instars in the April. In current research, seven isolates of B. 
bassiana were tested on 5th instar nymph of CPP A. 
pistaciae. 
 
MATERIALS AND METHODS 
 
Collecting, rearing and preserving psylla. In order to 
collect samples, the pistachio orchards of Boein Zahra 
region were tested. For this purpose, the leaves infested to 
egg, psylla nymph were collected and brought to laboratory 
and the adult insects were exposed to pistachio trees. For 
preserving colonies, light plastic cylindrical pots (50 × 16.5 
cm) were prepared. Rearing and total examining of psylla 
were conducted under 26 ± .2ºC, 55 ± 5% RH and 16: 8 (L: 
D) photoperiod on pistacia vera (var. Ghazvini). 
Laboratory Investigations 
Making psylla peer. The leaves infested to nymph, were 
cut from petiole then put in water. To do this the petiole was 
located into the hole created at the top of ependorph, which 
contained water. Ependorph, was put in the cylindrical pots 
(11 × 8 cm) until the emergence of adults. After 24 h, 50 
male and female insects collected by aspirator then were 
exposed to pistachio plants. After 24 h, these insects went 
out of the cage then, 100 - 200 eggs were remained for 
laboratorial tests. 
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Cultivation of fungus isolates. Seven isolates from B. 
bassiana, were evaluated in this study (Table I). In order to 
culture isolates after infesting insects to fungus, 
pathogenicity of isolates was established and the spores that 
sporulate on the corpse of insect were used for culturing in 
SDAY. Monosporulating of spores, was carried out. 
Providing the inoculums of fungus. In order to provide 
inoculums after putting isolates in SDAY for 10 - 14 days 
by disinfecting material and tools, the harvesting plate was 
scratched using a rod and poured into plate then, 10 mL of 
sterile distilled water (Tween 80 0.02%) was pipetted onto 
each sporulating plate in order to have homogeneous and 
spores were collected into a sterile pipette. Afterwards, the 
suspension obtained was passed through a two-folded mesh 
cloth to separate mycelium. In order to determine the 
number of spores, Heamocytometer was applied. In order to 
determine the survival of spores, viability test was 
performed. For this purpose, a little amount of suspension 
was cultured on SDAY after 24 h, the percentage of 
germination of spores was calculated and suspension with 
more than 90% spore germination for bioassay tests was 
used. 
Selecting virulent isolates. Pathogenicity test was 
performed for selecting better isolates. The 5th nymph was 
used at all tests, because in this stage the psylla nymphs 
were bigger and could be transferred and identified simply. 
2.5 × 107 spore/mL suspension of each isolate was provided. 
Then, 12 fifth nymphs in four repetitions accompanied with 
control were used for each isolate. The nymphs relevant to 
control were treated using sterile distilled water (Tween 80 
0.02%). In order to treat nymphs, they were stimulated 
using peer nymphs under artificial light and picking them 
with a miniature paintbrush, 12 nymphs were laid on each 
leaf. Bioassay tests were conducted by putting 0.25 µL from 
each isolate on insect by micro-applicator using topical 
application method. Having treated insects, they are put on 
the leaves in the light cylindrical pots at 11 × 8 cm 
randomly. The cylindrical pots were located under 26 ± 
.2ºC, 65 ± 5% RH and 16: 8 (L: D) photoperiod. The 
mortalities were recorded for seven days daily. 
Pathogenicity of fungus. The corpses of insects were 
collected and disinfected using sodium hypochlorite 1% 
suspension. First, the corpses were held for 2 - 3 min in the 
suspension then, they were put in sterile distilled water in 
two turns for 3 min. The sterile samples were transferred to 
disinfected Petri dishes in which humid filter paper were 
laid in advance. The Petri dish was conserved in laboratory 
condition to sporulate. 
Bioassay Tests 
Bracketing tests. The bracketing tests were performed with 
four isolates, which were selected in advance. These tests 
were carried out in several turns until the doses, which cause 
mortalities 5 - 95% were obtained. 
Main tests. Using logarithmic doses of cumulative 
mortality, according to which, 5 - 6 suspensions were used  
 

and the main tests were carried out. Cumulative mortality 
was achieved for 7 - 8 days then; LD50 and LD90 of each 
isolate were obtained. 
Analysis. The analysis of data using SPSS software and the 
comparison of means by Dunkan test, designing of diagrams 
using Excel software and determining LD50 and LD90 using 
Polo-PC were performed. Median lethal time was 
determined by probit analysis. 
 
RESULTS AND DISCUSSION 
 
Selection of virulent isolate of fungus. Due to the 
pathogenicity of isolates, with 2.5 × 107 spore/mL the 
mortality between 23% - 79.8% was inflicted. The analysis 
results of variance showed that there is a significant 
difference in the mortality of nymphs treated by B. bassiana 
isolates (F7, 24 = 42.831, P < 0.0001). Among seven isolates, 
the DEBI007، DEBI008، LRC107 and KCF107 could 
inflict 50% mortality in 5th instar nymph. The maximum 
mortality was of DEBI008 isolate and them minimum effect 
was pertinent to St.II p.c isolate. The LD50 and LT50 tests of 
above-mentioned isolates were conducted. 

Using Duncan's test the grouping and the similarity 
degree of isolates were carried out. Having a general 
consideration to these grouping it is revealed that DEBI008 
and KCF107 isolates in group (1) had the maximum 
mortality in psylla nymphs. Talaei Hasanloui (2000, 2005) 
reported that there are different effects of mortality for an 
isolate on various pests as well. The results showed that all 
of isolates could cause virulence in pistachio psylla. Talaei 
Hasanloui (2005) also investigated the effects of DEBI007 
،KCF107، LRC107, LRC137 and DEBI008 isolates on 
plutella xylostella and Leptinotarsa decemlineata and 
showed that KCF107 isolate has more effect rather than 
other isolates but in the performed investigation, it was 
disclosed that DEBI008 isolate had the most effect. The 
difference in the effect of these isolates on these three pests 
in these two investigations is almost certainly pertinent to 
the difference in the insect species of the test and the way of 
bioassay conduction and test conditions. Todorova et al. 
(2002) maintained that pathogenicity of isolates related to 
the host and source country is different as well. 
Comparison of LD50. Results showed that DEBI008 isolate 
with 3.91 × 102 spore/Insect has the minimum and DEBI007 
isolate with 3.63 × 104 spore/Insect has the maximum LD50 
(Table II). 

Allahverdipour (2004) by studying DEBI008 isolate 
on wheat bug showed that DEBI008 isolate with the 
minimum LD50 had the maximum effect rather than other 
isolates. Ugine et al. (2005) in a study showed that GHA 
isolate has a great deal of effect on 2nd instar nymph of Trips 
flower and LD50 was 0.33 - 0.66 × 102 spore/insect for this 
isolate. In current investigation, the LD50 for DEBI008 
isolate confirm that the LD50 in our test was an appropriate 
quantity for an isolate of high effect. 
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The comparison of LT50. In order to calculate LT50 for 
used isolates, only 2.5 × 107 spore/insect was selected and 
compared with each other is which caused mortalities more 
than 50% (Fig. 1). The results showed that DEBI008 and 
DEBI007 had the maximum and minimum LT50, 
respectively (Table III). 

Miranpuri and Khachatourians (1995) showed that 
LT50 of different isolates on Sitobion avenae was 3 - 5.4 
days. Cherry et al. (2005) investigated the effects of B. 
bassiana on Callosobruchus maculates and using 1 × 108 
spore/insect obtained 3.11 - 6.13 days for LT50. In this 
study, LT50 was in the above-mentioned range and the 
difference observed about LT50 probably is due to difference 
in physiological combinations. Also according to Todorove 
et al. (2002) LT50 depends on the spore suspension and with 
increase in spore suspension; there is a decrease in its 
quantity proportionately. 

In bioassay tests of pathogens, LT50 and LT50 are the 
indicative of their pathogenicity intensity. Nevertheless the 
pathogenicity and its intensity are influenced by various 
factors. The difference in virulence may be due to the fungal 
genetic material and other internal physiological factors 
within the host (Miranpuri & Khachatourians, 1995). The 
results of the study indicated that DEBI008 isolate with the 
lowest LD50 and LT50 is the most appropriate isolate. It is 
emphatically suggested to tested this isolate in natural 
conditions to control CPP. 
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Table I. Name, place and the host (origin) of fungus 
isolates of B. bassiana used in the research. 
 

Name of 
isolate 

Region of 
collecting 

Host or origin 

DEBI008 Iran (Tehran) Chorthippus brunneus(Ort: Acaridae) 
DEBI007 Iran (Tehran) Soil 
St.II p.c. Iran (Sari) Soil 
LRC137 Canada Col: Chrysomelidae)(Leptinotarsa 

desemlineata 
KCF107 Iran (karaj) Soil 
LRC107 Portugal L. desemlineata 
SARI p.a. Iran (Sari) Soil 

 
Table II. The log of LD50 and LD90 of population, 
certainty range 95% and slope 
 

Slop(±SE)Limits 95%LD90Limits 95%LD50Isolate
1.68(±0.413)4.03-4.635.184.94-5.714.66DEBI007
0.785(±0.113)2.2-2.94.223.84-4.822.59DEBI008
0.6(±0.099)3.68-4.766.345.91-7.214.31LRC107
0.953(±0.163)2.3-3.14.113.75-4.692.76KCF107

 
Table III. LT50 of four isolates in 2.5 ×107 spore/insect 
 

LT50 (day)Isolates
5.6DEBI007
3.4DEBI008
5.01LRC107
4.57KCF107

Fig. 1. Diagram of 5th instar nymph's daily mortality 
through the different isolates of B. bassiana 
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