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Olive trees are subjected to attack by many insect pest species that affect yield quality and quantity. 
Among the most common pest species surveyed in Egypt are; Palpita unionalis which causes a lot of 
damages and losing the yield.  Beauvericin is one of the natural insecticides which decrease the 
infestations of many insect pests. The effects of Beauvericin were tested under laboratory and field 
conditions.  Our results showed that the LC50 of Beauvericin recoded 98 PPm when Palpita unionalis 
treated with different concentrations of Beauvericin. When the nano Beauvericin applied on the target 
pests the Lc50 recorded was 50 PPm. Under field conditions the infestations were significantly 
decreased to 29±3.9 and 15±7.9 individuals after treated with Beauvericin in Ebn Malek (Nobaryia) and 
El-Kanater, respectively.  In the same last places the nano Beauvericin application showed a 
significantly decrease in the pests infestations reached to 15±1.9 and 5±1.7 individuals as compared to 
99±1.3and 96±3.4 individuals in the control. The yields weight in both two regions were significantly 
increased in the two areas  after the nano Beauvericin treatments 
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INTRODUCTION 
Olive very important crop in Egypt. it is considered 
among the valuable economic crops which award 
oil and fruits. (Eid, (2003). Jasmine moth Palpita 
unionists (Hübner) (Lepidoptera: Pyralidae) are 
among the serious harmful insect which attack the 
olive crops.  Larvae attack leaves of olive trees  
plant  and sometimes particularly those on 
terminal branches.  P. unionists newly hatched 
larvae feed on the lower surface of leaves 
parenchyma, this causes a drying to the upper 
epidermis surface , which become  brown. The 
larvae may tuck young leaves and the apical olive 
buds which cause a prevent growth of olive 
plants. In heavy infestations, of  P. unionists 
larvae attack the olive fruit,  by originating an  
irregular holes in the olive skin, making them 

inadmissible for the mercantile mercantile market 
(Badawi et al., 1976; Balachowsky 1972). 
Beauvericin considered a depsipeptide , it 
contains an antibiotic and an  insecticidal effects 
on many serious pests . Beauvericin not only 
isolated from the fungus Beauveria bassiana, but 
also produced by many other fungi. Beauvericin is 
a cyclic hexadepsipeptide occur in turn 
repeatedly. The N-methyl-phenylalanyl and D-
hydroxy-iso-valeryl remains. Beauvericin ions 
could to allow themselves to transport the metal 
alkaline of earth  and across cell membranes 
(Wikipedia 2018). It has a chemical structure 
(3S,6R,9S,12R,15S,18R)-3,9,15-Tribenzyl-
6,12,18-triisopropyl-4,10,16-trimethyl-1,7,13-
trioxa-4,10,16-triazacyclooctadecane-
2,5,8,11,14,17-hexone as showen in figure 1. 
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Figure.1.The Beauvericin chemical structure 
[(3S,6R,9S,12R,15S,18R)-3,9,15-Tribenzyl-
6,12,18-triisopropyl-4,10,16-trimethyl-1,7,13-
trioxa-4,10,16-triazacyclooctadecane-
2,5,8,11,14,17-hexone]. 
 
The present study aims to evaluate the 
pathogenicity of Beauvericin and nano- 
Beauvericin against P. unionalis under laboratory 
and field conditions.  

 
MATERIALS AND METHODS 

Laboratory tests 

Insects: 

Biological Material 
Jasmine moth Palpita unionists (Hübner) 
(Lepidoptera: Pyralidae) were obtained from 
infested olive orchards in Ebn Malek (Nobaryia)  
and El-Kanater Qalubia governorat.They were 
reared for about 10 generations under laboratory 
conditions according to  the technique of ( 
Shehata,  et al 2003) at 24 ± 1 °C, 65% RH and 
16:8 h L:D in the growth chamber. The adults 
were fed a 10% honey solution. The eggs were 
collected daily and placed in a sealed petri dish 
for 3-4 days before hatching. Neonates from these 
eggs were used throughout this study. 

Preparation of Beauvericin 
Beauvericin(cyclo-[D-a-hydrossyisovaleryl-L-N-
methylphenylalanyl]  was purchased from Sigma 
company. It prepared by National Research 
Centre microbiological team due to Qinggui Wang 
and Lijian Xu (2012) methods.  To test the effects 
of Beauvericin on P. unionalis, two types of 
bioassays, tests according to (Ritieni et al., 1997) 

Field experiments 
The experiments were carried in Ebn Malek 
(Nobaryia) and El-Kanater , during the two 
successive seasons 2015&2016 starting from the 
first of July till the end of August to evaluate the 
efficacy of the tested fungi against the target 
insect pests under field conditions. Three random 
patches of Olive trees were selected, each 
comprised 12 trees (12 trees for Beauvericin  
applications and 12 for nano Beauvericin , and 12 
trees for control) to carry out the field experiment. 
Beauvericin was applied, each as a single 
treatment at the rate of 1x130ppm nano – 
Beauvericin at 100 ppm. Three applications were 
made at one week interval at the commencement 
of the experiment. Treatments were performed at 
the sunset with a ten litre sprayer. Percentage of 
infestation/sample was calculated after 20, 50, 90 
and 120 days of the application. Each treatment 
was replicated four times. Four plots were treated 
with water as control. Random samples of leaves 
and fruits olives plants were weekly collected from 
each treatment and transferred to laboratory for 
examination. The infestation of, P. unionalis were 
estimated in each case.   
After harvest, yield of each treatment was 
weighted as Kg/Feddan.  
 
RESULTS AND DISCUSSION 

Under laboratory conditions: 
Results obtained in table 1, show that the LC50 of 
the pathogens tested against P. unionalis under 
laboratory conditions. When P. unionalis treated 
with different concentrations of Beauvericin the 
Lc50 was, 98 ppm. When the target insect pests 
treated with nano- Beauvericin the LC50 was 50 
ppm  (Table1). 
 

 
Table (1): Effect of tested materials on the target insect pests under laboratory conditions 

pathogens LC50 Slope Variance 95% Confidence limits 

Beauvericin 98 PPm 0.01 0.02 70-128 

Nano- Beauvericin 50 PPm 0.01 0.03 38-69 
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.Under field conditions the infestations were 
significantly decreased to 29±3.9 and 15±7.9 
individuals after treated with Beauvericin in Ebn 
Malek (Nobaryia) and El-Kanater, respectively.  In 
the same last places  the nano Beauvericin 
application showed a significantly decrease in the 
pests infestations reached to 15±1.9 and 5±1.7 
individuals as compared to  99±1.3and  96±3.4 
individuals in the control. 

 Under field conditions the infestations with P. 
unionalis were significantly decreased after 120 
days to 29±3.9 and 15±7.9 individuals in Ebn 
Malek (Nobaryia). While in El-Kanater the 
infestations were significantly decreased to 
15±1.9 and 5±1.7 individuals after treated with 
Beauvericin. After the harvest period the weight of 
the olive fruit were significantly increased to 
4688± 26.16 and 5046± 27.16 kg/feddan in trees 
treated with Nano- Beauvericin  in Ebn Malek 
(Nobaryia)during season 2015 and 2016 
respectively. In El-Kanater the weight of olive 
fruits significantly increased to 4984±69.44and 
5151± 12.71 kg/feddan in trees treated with the 
corresponding pathogen. 

Although beauvericin has a strong insecticidal 
activity against a broad spectrum of insect pests, 
it has been applied as a commercial insecticidal 
agent for two main reasons: first, because of the 
movement of insects, using an entomopathogenic 
fungus produced beauvericin as an insecticidal 
agent has more advantages than the direct use of 
the compound. The entomopathogenic fungus 
could propagate in insect bodies and be spread 
widely by insect movement. The 
entomopathogenic fungus would give rise to a 
good control efficiency of insects even if a small 
amount of the spores of the entomopathogenic 
fungus were used. Second, the careful evaluation 
of beauvericin production should ensure that 
beauvercin production does not increase above 
threshold limits set by the EPA (Lelane et al, 
2005). The discovery of the active mechanism of 
beauvericin against insects will be helpful to find 
new commercial insecticidal agents, reduce the 
threat of insecticidal agents to human cells and 
reveal the active mechanism of other mycotoxins.  

The mycotoxins beauvericin stimulate the 
mobility of the extracellular Ca2+ into the cytosol, 

which cause an increase of the intracellular Ca2+ 
level. The unknown signal  is activated by a high 
level of Ca2+ and results in the release of Cyt c 
from the mitochondria which causes a cell death 
Kouti et al (2003).Beauvaricin  produced by 
strains of the fungus Beauvaria bassiana the two 
mycotoxins  compounds are strong ionophores 
and are very highly toxic to many pests (Grove 
and Pople 1980; Jestoli 2008).The mycotoxins 
beauvericin  considered  a natural toxin on cereal  
pests contaminant, also in  maize ears in several 
geographical areas (Logrieco et al., 1993, 1995, 
1998; Munkvold et al., 1998) and also on wheat in 
Finland (Logrieco et al., 2002).Ganassi et 
al.,(2002) reported that, the mycotoxins 
beauvericin or its derivatives, when ingested via 
sap affect the fitness of aphid Schizaphis 
graminum. When treated with beauvaricin a 
brown-black patches  appear on nymphs skin  . 
Theses patches due to the melanin biosynthetic 
pathway which  activated by aphid  as mechanism 
of protection defence reaction against mycotoxins 
produced by the entopathogenic fungi 
(Sugumaran, 2002 and Sabbour et al., 2012). 

 Melanised patches extending from the site of 
pathogenic fungi penetration in several 
arthropods, including aphids, have also been 
reported (Brobyn and Wilding, 1977; Hajek and 
St. Leger, 1994; St. Leger et al., 1988). Melanin 
have properties which affect on the metabolism of 
the insects and many pests which protect the 
them from toxins of the pathogen (Soderh€all and 
Ajaxon, 1982).  Many researched notice that the 
dark melanin combined with the proteins and 
inhibits the pro-94 S. Ganassi et al. (2002).  The 
pests melanin   generated by the phenoloxidase 
system and that this system is activated by 
proteases and microbial cell wall components 
including lipo-polysaccarides and phospholipids 
(Sugumaran, 2002; Wilson et al., 2001). From all 
the data, we believe that mycotoxins and in 
particular beauvericin should be included as one 
of the cues that trigger the activation of the 
phenoloxidase system and then the production of 
melanin.  
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  Table 2. Infested plants with target insect pests after treatment with the tested pathogens under 
field conditions through out the two areas during 2015-2016. 

 
 
Table (3): Weight of harvested olive fruits after treatment with the pathogens against target insect 
pests during two successive seasons in the planted areas. 
 

Treatment Wt.kg/feddan 

Ebn Malek (Nobaryia) El-Kanater 

2015    2016    2015    2016    

Control 3800± 19.81 3781± 62.12 3747±80.13 3706± 36.36 

Beauvericin 4210± 39.32 4462± 39.38 4459±65.61 4633± 62.38 

Nano-
Beauvericin 

5046± 26.16 4688± 27.16 4984±69.44 5151± 12.71 

F-value  
LSD 5% 

23.2 
73 

33.1 
83 

Source: computed from Table 3, Ministry of Agriculture and Lands Reclamation- Annual Newsletters of costs in 2015 

 
 
 

 
Table 4: The effect of using Palpita unionalis and  nano Beauvericin against on the olive acre 

productivity.   
El-Kanater Ebn Malek (Nobaryia) Treatment 

Net return 
increase 

Cost 
increase 

Production 
increase 

Net return 
increase % 

Cost 
increase 

Production 
increase % 

54.2 14.9 22 33.8 11.9 14.4 Beauvericin 

152.5 20.8 35.9 
132.9 

17.8 28.4 Nano-
Beauvericin 

1813 16822 3727 2133 16822 3791 Control 

 
 

Treatment 
Days after  
treatment 

Ebn Malek (Nobaryia)                     El-Kanater 

2015 2016 2015 2016 

Control 

20 
50 
90 
120 

29.1±2.1 
61±2.3 
78±3.4 
94±1.2 

30.2±14 
70±.2 
81±2.4 
95±1.9 

25.4±2.3 
67±3.4 
88±3.7 
99±1.3 

26.2±2.4 
72±3.4 
89±4.6 
96±3.4 

Beauvericin 

20 
50 
90 
120 

0±0.0 
3±2.2 
10±4.1 
15±4.2 

1.1±1.2 
3±3.1 
11±3.1 
17±2.7 

1.0±2.1 
9±4.5 
13±3.4 
15±7.9 

2.4±5.3 
10±4.4 
17±3.4 
29±3.9 

Nano- 
Beauvericin 

20 
50 
90 
120 

0±0.0 
1±1.1 
6±2.2 
12±2.3 

0±0.0 
1±2.1 
7±1.2 
10±6.1 

1±1.1 
4±3.4 
8±3.4 
15±1.9 

3 ±2.8 
3±2.8 
7±1.7 
5±1.7 
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Figure. 2. Infestations of P. unionalis under field conditions in Nobaryia. 
  

 
 
 

Figure3. Infestation P. unionalis under field conditions in El-Kanater.  
The added value is defined as what is added at 
each stage of production stages and commodity 
trading or when performing services. It is termed in 
the present study as olive trees treatment using P. 
unionalis and  nano Beauvericin against. The 
added value computation, as shown in Table 4, is 
based on computing the productivity increase 
average of treating the olive trees by using P. 
unionalis  and nano Beauvericin  against in the 
two areas of the study. It is estimated in the area 

of Nobaryia about 14.4% and 28.4% and almost 
22% and 35.9% in the area of Kanater. Using 
these treatments led to rising production cost by 
11.9%, 17.8%, and 20.8% and feddan net return 
increase. It will lead to framers' profits increased 
by almost 14.9%, 20.8%, 54.2% and 152.5% in 
each area subsequently as shown in Table( 4). 
Benefits also include the state economic return by 
generalization of using such treatments like the 
size increase of product local supply; the size 
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increase of the commodity exports; providing hard 
currency to purchase needed imported goods; and 
size increase of the crop produced oil. Thus, it 
narrows the gap size of Egyptian oil which 
reached 95% in recent years. Sabbour (20170b) 
recorded that Zeuzera pyrina significantly 
decreased under laboratory and field conditions 
after beauvericin treatments.  Sabbour (2017c &d) 
found under field conditions the nano materials 
decrease Bactrocera oleae infestations. Sabbour 
and Nayera Soleiman (2017) use the nano 
beauvericin for controlling Prays oleae in olive 
trees. The same obtaine by (Sabbour and Singer 
2015 and Sabbour and Abd El Hakeim 2018). 
Sabbour (2018) use the nano destruxin in 
controlling P. unionalis. Our results meet with 
Sabbour and El-Sayed H. Shaurub (2018) when 
used the nono pesticides on Spdoptera littoralis. 
El-Sayed Syaurab and Sabbour (2017) reported 
that,  On the other hand, pyriproxyfen may act as 
immunosuppressant to A. ipsilon where it 
suppresses the number of phagocytic 
plasmatocytes although this compound had no 
significant effect on haemocyte viability. The same 
reluta obtained by Sabbour 2016, Sabbour and 
Shadia El Sayed Abd El Aziz (2016, a and b) 
Maher and Sabbour (2013). 
 The added value is defined as what is added at 
each stage of production stages and commodity 
trading or when performing services. 

CONCLUSION 
Beauvaricin control many insect pests especially 
P. unionalis. The nano beauvericin reduce the 
infestations with P. unionalis found in olive areas 
in Egypt in both two tested areas in Egypt. 
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