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Abstract: Two entomopathogenic fungi against were evaluated against some corn borers insect pests 
under laboratory and field conditions. Results showed that, the Sesamia cretica;  Ostrinia nubilalis; 
Chilo agamemnon were susceptible to the fungi; Beauvaria bassiana (B.b), Paecilomyces 
fumosoroseus(P,f). LC50  obtained were: 164X104, 189 X104 spores/ml for S. cretica when treated with 
different concertinos of (B.b) and (P,f), respectively. Respective LC50 for O. nubilalis 144 x104 and 156 
x104  spores/ml ; respectively. general, PDA was the best medium for the growth of B. bassiana and 
30°C was the optimum temperature, followed by 25°C, with a significant difference at < p.05. 
Concerning RH, the growth of B. bassiana was much enhanced by high RH, as it increased. Linear 
growth increased also to reach its maximum (88.25mm) at 100% RH. Results revealed that the isolate 
of B. bassiana was able to grow and to utilize any carbohydrate added to the growth medium. Sucrose 
was the best substrate for supporting growth (87.25 mm) and followed by glucose (56.25mm) with a 
significant difference. Calcium nitrate was generally the best suitable nitrogen source, followed by 
glycin, sodium nitrate and then ammonium nitrate. Meanwhile, ammonium phosphate was found to be 
the lowest one. Benlate was the most toxic fungicide to B. bassiana, even at lower concentrations. 
Growth of the fungus was completely inhibited (100%) at 6.25 ppm. Thymol was the most destructive 
insecticide, followed by Pyrethrum with a significant difference at p<0.05 while Cylone was the least 
one against B. bassiana .Under field conditions, the tested fungi showed significant infestations 
decrease in the plots treated with B. bassiana, followed by P. fumosoroseus. 
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INTRODUCTION 

 
 The entomopathogenic fungus, Beauvaria bassiana is one of several fungi that are of particular research 
interest because of its potential as commercial bioinsecticides. Some studies had focused on identifying nutrient 
substrates that B. bassiana can utilize with application to industrial production, while others focused on the 
pathogenic processes of B. bassiana and interactions with insect cuticle (Bidochia et al., 1990). 
 Entomopathogenic fungi are found worldwide associated to insects and phytophagous mite populations, 
contributing to biological control of these arthropods on several economically important crops (Sabbour and 
Sahab, 2007). Commercial products have been developed with entomopathogenic fungi (Alves and Pereira, 
1998). Quintela and McCoy (1998) reported that fungal concentrations of 106 and 107 conidia/ml of B. bassiana 
affected the larval development, movement and mobility of corn borers larvae during the seedlings and 
vegetative stages of corn plant under laboratory; greenhouse and field conditions. 
 Success of a pest control program using B. bassiana however depends on conidia survival in the field 
environment (Benz, 1987). Conidia survival may be affected either by environmental factors (Furlong and Pell, 
1997) or chemical products used to protect plants (Anderson and Roberts, 1983). Abdel-Rahman, et al. (2006) 
controlled the cereal aphids with the fungus B. bassiana and found that the infestation was reduced after fungal 
applications under laboratory and field conditions. 
 As reported by Walstad et al. (1970), B. bassiana required relative humidifies above 92.5% and 
temperatures between 15 and 35˚C for mycelial growth. Optimum growth occurred at 100% RH and 25-30˚C. 
Also, Hallsworth and Magan (1999) reported that the temperature ranges for growth of B. bassiana was 5-30˚C 
and the optimum temperature was 25˚C. Campbell et al., (1987) reported that B. bassiana produces greater 
mycelial mass by glutamine and KNO3 as nitrogen source.  
 Many experiments have been carried out aiming to detect side effects of pesticides on B. bassiana (Olmert 
and Kenneth, 1974). Most of them were evaluated for their effects on vegetative growth and sporulation. They 
emphasized that the inhibition of this initial step affects the plain development of the fungus in the field because 
the fungal structure is responsible for instability of the disease on insect pest populations. 
 The  present study aims to estimate the effect of two entomopathogenic fungi against Sesamia cretica ; 
Ostrinianubilalis; Chilo agamemnon. Also, to evaluate the effect of some environmental and nutritional factors 
and some pesticides on growth of B. bassiana.  
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MATERIALS AND MEHODS 
 
Tested Insects: 
  Sesamia cretica ; Ostrinia nubilalis; Chilo agamemnon reared on corn leaves  under laboratory conditions 
26 ± 2o C  and 60± 5 RH. Levaves changed every two days. 
 
Entomopathogenic Fungi: 
 The fungi; B. bassiana strain (BR3) and stored in the form of pure conidia in Eppendorf vials at 4˚C, were 
kindly sent by Prof. Dr. Alain Vey, Mycology Unit at Institute National de la Research Agronomique, 
Montpellier Univ., France. The fungus, Paecilomyces fumosoroseus obtained from Florida Univ., USA. They 
were reproduced on potato dextrose agar (PDA) plus 0.4% yeast extracts (PDAY) and poured onto sterilized 
Petri-dishes (Alves et al., 1998). Plating was performed according to the full dish method. The conidia were 
transferred from the Eppendrof vial to dish containing medium by platinum loop and then streaked. Plates were 
incubated at 25˚C with 12 hours photo phase for fungus growth and sporulation. After ten days, conidia were 
scraped and transferred to conical flasks (250 ml) containing 200 ml sterilized distilled water with 0.02% the 
speeder sticker (tween, 80). Conidial concentrations in the suspensions were quantified directly under the optical 
microscope with a haemacytometer. Then the suspensions were standardized until the direct concentration 1x107 
conidia/ ml was obtained. 
 
Efficacy of Entomopathogenic Fungi Against  Pests Larvae:  
 Spores of the entomopathogenic fungi; B. bassiana, P. fumosoroseus collected from the surface of 
mycelium growth and spore suspensions with 2 drops of tween 80 were prepared and adjusted at 1x107 conidia/ 
ml. Conidial viability was determined by counting germ tubes produced on PDAY medium after 18 hrs, using 
light microscope at 400 x. Conidial viability was 95-100%. The surface of cultures was gently brushed in the 
presence of 20ml of sterilized water in order to free the spores and the suspension was filtered through muslin. 
Six concentrations of spore suspensions were prepared i.e., 107, 106, 105, 104, 103, and 102 conidia/ml. Piece of 
castor leaves were dipped in the prepared suspensions and left for drying under laboratory conditions then 
placed in Petri-dishes (one/dish). For each concentration (4 replicates/ each), ten L3 larvae of each of the tested 
insects were transferred into each Petri-dish. Control larvae were fed on untreated castor leaves. Percentages of 
mortality were calculated according to Abbot, while LC50 was calculated throughout probit analysis. The 
experiment was carried out under laboratory conditions at 26˚C± 2 and 60-70 % RH.  
Physiological and metabolic characteristics of B. bassiana.  
 
1- Growth on Different Culture Media: 
 Tested culture media were PDA; corn meal agar (CMA); glucose peptone agar (GPA); Czapek’s agar (Cz.); 
Czapek’s carboxy methyl cellulose (Cz-CMC), Lynch A and Lynch B agar media. Plates were prepared with the 
different tested media and inoculated with 0.5cm (2%) water agar plugs of B. bassiana strain. Plates were 
incubated in darkness at 25˚C± 2 during 10 days. All experiments were carried out in triplicates. 
 
2- Effect of Temperature: 
 B. bassiana was inoculated in PDAY medium using 0.5 cm disc and incubated at 10, 15, 20, 25, 30 and 
35˚C and 100% RH in incubators for 10 days to attain maximum growth. Radial growth (mm) of the fungus was 
determined. 
 
 Effect of Relative Humidity: 
 Six levels of RH were maintained by mixtures of appropriate combinations of concentrated sulphoric acid 
and distilled water (Table 1) as described by Ayyasamy and Baskaran (2005). 
 
Table 1: Preparation of solutions for maintenance of different relative humidity (RH) levels.   

Treatment No. D. water (ml) Sulphoric acid (ml) RH % 
1 100.0 - 100 
2 875 11.5 95 
3 81.1 20.0 90 
4 79.2 23.0 85 
5 72.1 27.0 80 
6 71.0 30.0 75 

 
 Mixtures of sulphoric acid and distilled water were placed in desiccators. Plates of PDAY medium were 
inoculated at the center with a 5mm diameter disc of B. bassiana. Four replicates were used for every treatment 
and incubated at 25±2˚C. Linear growth (mm) was measured.  
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4- Carbon Source Assimilation: 
 Capacity of assimilation of different carbon sources with B. bassiana was studied. Tested carbon sources 
were glucose, sucrose, arabinose, mannose and citric acid. Lynch B agar medium (NH4H2Po4, 1g ; KCl, 0.2g ; 
Mg So4. 7H2O, 0.2g; Cu So4 5H2O, 5mg and Zn So4. 7H2o, 10mg / L) containing 0.05 g/ L of bromocresol 
purple and 1% (w.v) of the tested carbon source was used. The medium was adjusted to pH 6.5 and autoclaved. 
Plates of various carbon sources were inoculated with the fungus in the center and incubated at 25±2˚C and 
100% R.H. Linear growth (mm) was measured. 
 
5-Nitrogen Source Assimilation: 
 Tested nitrogen sources were: ammonium phosphate, sodium nitrate, glycin, calcium nitrate and ammonium 
nitrate. Lynch A agar medium (KH2 PO4, 1g; KCl, 0.5g; Mg SO4. 7H2O, 0.2g; Ca Cl2. 2H2O, 0.1g and sucrose 
10 g/ L) containing 0.05 g/L bromocresol purple and 0.2% (w.v) of the tested nitrogen source was used. The 
medium was adjusted to pH 6.5 and autoclaved. Plates of various sources were inoculated in the center and 
incubated as mentioned before.  
 
6- In-vitro Evaluation of Pesticides Effect: 
 
Fungicides: Benomyl: 
 Methyl 1-( butrylcarbamoyl) benzimidazol, 1-2-y/ carbamate. (Benlate 50% w.p.). Rhizolex: o,o-dimethyl-
o-( 2.6 dichloro- 4 meyhyl phynyl phosphoro thioat). Kocide: Cupric hydroxide. Sandofan: N-(2, 6-
dimethylphynol)–2-methoxy-N-(2-oxooxazoladin-3-yl) acetamide.  
 
Insecticides: Pyrithrum: 
 (z)-(s)z-2-methyl-4-oxo 3-(penta-2, 4-dimethyl) cyclopent-2-enyl)3-(2-methoxy prop-1-enyl)-2, 2-dimethyl 
cyclo propanecarboxylate. Cyolane: 25% 2-(diethoxy phosphinyl amino 4- methyl 1.3 dithiolane). Malation: 1.2 
bis (ethoxycarbonyl) ethyl-0.0-dimethyl phosphorodithioate). Thymol: 2 isopropyl–5 methyl phenol 3 hydroxy- 
p. cymene. 
 The pesticides were incorporated at different concentrations into PDAY medium at the required amounts 
according to their active ingredients, while still warm and the Petri-dishes were rotated gently (Subhani et al., 
2008). The plates were inoculated at the centre with a 5-mm diameter disc of B. bassiana. Four replicates were 
used for every treatment and incubated at 25±2˚C and the linear growth was measured.  
 Data were analyzed by simple factorial design (Steel et al., 1996). Four replications were used to determine 
the difference among individual treatments, i.e., pesticides and their doses. 
 
Field Trials: 
 Field trials were carried out at Nobaria region (Behera Governorate), Egypt during the two successive corn 
seasons 2010 and 2011 to study the effectiveness of the tested fungi on corn borers. Corn (variety Giza 2) was 
cultivated by end of May during the two seasons in an area of about half feddan. Fungi were applied as single 
treatments in randomize plots. Regular agricultural practices were performed and no chemical control was used 
during the study period. Weeds were removed by hand. Five plots were sprayed with water as control. Samples 
from each treatment were collected weekly and transferred to the laboratory for investigation. Percentages of 
infection were estimated.   
 
Yield Assessment: 
 Yield data in treated and untreated plots in the corn harvest seasons (2010 and 2011), represented by weight 
in kgs were determined. Yield loss was estimated according to the following equation: 
Yield loss = Potential yield – Actual yield Potential yield  
Potential yield of the B. bassiana treatment (the best result among the tested pathogens) was considered the 
standard for comparison with the other ones.  
 

RESULTS AND DISCUSSION 
 

In-vitro Effect of Entomopathogenic Fungi on the Target Insects: 
 Data in Table (2), show that under laboratory conditions the LC50 obtained was 164 x104, 189 x104, 179 
x104 after Sesamia cretica treated with different concentrations of B. bassiana and P. fumosoroseus, 
respectively.  When n I O.nubilalis treated with the same fungi the corresponding LC50  144 x104 and 156 x104 

spore/ml; respectively (Table2). 
 Sabbour and Abdel-Rahman (2007) reported that under laboratory conditions results showed that the LC50 
of Phyllotreta cruciferaem, Pegomyia hyoscami and Cassida vittata of the tested fungi Verticillium lecanii (V.l), 
Nomuraea rileyii (N.r) and Paecilomyces fumosoroseus (P.f), respectively against the three pests ranged 
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between 5.4x106 and 1.43x107 spores/ml. Satisfactory results with the entomopathogenic fungi were reported by 
Sharaf El-Din (1999) and Sabbour and Ismail (2001). Sabbour and Abd El-Aziz (2002) as they found that the 
fungi; B. bassiana and M. anisopliae reduced the LC50 of S. littoralis under laboratory conditions. 
 
Effect of Some Environmental and Nutritional Factors: 
 In-vitro effect of media, temperature, RH, pH, carbon and nitrogen sources on the linear growth of B. 
bassiana was studied. 
 
1 -Culture Media: 
 B. bassiana was grown on five different solid media. As shown in Table (4), the growth of the tested fungi 
varied depending on the type of medium. In general, PDA was the best medium for the growth of B. bassiana. 
The fungus gave its maximum linear growth as 90.4 mm within 7 days, followed by GP and Cz. media reaching 
85.5 and 85.65 mm, respectively, with a significant difference at (p<0.05)However, PDA is considered a general 
medium for growth due to its high nutritional value (Trindade, 1994).  Present results do not support the 
statement of Bidochia et al. (1987) but agree with the findings of Ayala (1996) and Santa et al. (2005), since 
PDA induced the best linear growth for B. bassiana. 
 
2- Temperature and RH: 
 B. bassiana isolate was able to grow at a wide range of temperature and RH. Data in table (5) indicated that 
30°C was the optimum temperature for the growth, followed by 25°C with a significant difference at (p<0.05). 
On the other hand, there was a very sharp decline in fungal growth above 35°C and completely inhibited at 40°C.  
 Concerning RH, the growth of B. bassiana was much enhanced by high RH; as the RH increased. Linear 
growth also increased to reach its maximum (88.25mm) at 100% RH (Table 6). This increment was found 
significant as RH rose from 75 to 95%. In this respect, Walstad et al. (1970) found that B. bassiana required RH 
above 92.5% and a temperature between 15 and 35˚C for luxuriant mycelial growth. Optimum growth occurred 
at 100% and 25-30˚C. Hallsworth and Magan (1999) reported that the temperature ranges for growth of B. 
bassiana was 5-30˚C and the optimum temperature was 25˚C. 
 
3- Effect of Some Nutritional Factors: 
3-a- Effect of Different Carbon Sources:   
 Results in Table (7) revealed that isolate of B. bassiana was able to grow and to utilize any carbohydrate 
source added to the growth medium. Sucrose was the best substrate in supporting growth (87.25 cm), followed 
by glucose (56.25cm) with a significant difference. Mannose had the lowest capability, while other substrates 
showed moderate effect. Results obtained by Bharati et al. (2007) revealed that starch was the best carbon 
source which recorded maximum growth of the fungus M. anisopliae, followed by sucrose and fructose. 
  
3-b Effect of Different Nitrogen Sources: 
 Data in Table (8) revealed that all tested nitrogenous compounds were utilized by the fungus B. bassiana. 
Calcium nitrate was generally the best suitable nitrogen source, followed by glycin and sodium nitrate and then 
ammonium nitrate. Ammonium phosphate was found to be the lowest one. Results obtained by Bharati et al. 
(2007) showed that KNO3 was the best nitrogen source which recorded maximum growth of the fungus M. 
anisopliae, followed by NH4 NO3.  
 
4- Effect of Different Pesticides on Linear Growth: 
 The tested pesticides showed different effects on the mycelium growth of B. bassiana depending on 
chemical composition and its concentration in the medium (Tables 9 and 10). 
 
a- Fungicides: 
 The fungicide Benlate was the most toxic to B. bassiana even at the lower concentration. The growth of the 
fungus was completely inhibited (100%) at 6.25 ppm. Kocide fungicide had the least effect against B. bassiana, 
while Rhizolix, Kocide and Sandofane showed high toxicity to the fungus at the highest concentration of 400 
ppm. Data also showed that Benlate was very effective, followed in a descending order by Rhizolex, Sandofane 
and Kocide. 
 
b- Insecticides: 
 The tested insecticides showed different effects on the mycelium growth of B. bassiana depending on type 
and concentration in the medium (Table 10). No insecticides of those tested caused death to B. bassiana except, 
Thymol at higher concentrations between 100 and 800 ppm. In some cases, the inhibition was moderate 
especially in lower concentrations of 50 ppm. The most effective proved to be the insecticide Thymol, followed 
by Pyrethrum with a significant difference at (p<0.05),while Cyolane was the least one against B. bassiana. 
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 Many experiments were carried out to detect pesticides side effects on B. bassiana (Olmert and Kenneth, 
1974). Most of them evaluated the effects of the products on vegetative growth and sporulation. The use of 
incompatible insecticides may inhibit the development and reproduction of entomopathogenic fungi, affecting 
IPM (Malo et al., 1993). 
 Table (11) show summarize the percentage of infestation after treatments with the tested bioinsecticides. 
The fungi (B.b)  and (P.f) showed a high potencial effect against Sesamia cretica; Ostrinia nubalis and Chilo 
agamemnon, the infestation percent were, 22±3.2 and 19±1.2 of S. cretica  among the plots treated with B.b. 
also the percentage of  O.nubilalis decreased to 19±2.3 after 90 days of treatment as compared to 98±2.1 in the 
control suring season 2011. When the plots treated with fungi the percentage of infestation with C.  agamemnon 
were significantly decreased during the two seasons 2010 and 2011 (Table 11). 
 Data in table (12) show that the weights of the cotton crop treated with  P.f–treated  amounted  3510 and 
3559 kgs/feddan as compared to 2911 and 3001  kgs/feddan in the control plots in 2010 and 2011 crop seasons, 
respectively. This led to a significant decrease in the yield loss ranged between  10%.and 26% during both two 
seasons 2010 and 2011  (Table 12).  
 Mesbah et al. (2004) reported that some microbial control agents were mainly effective as biocides and 
reduced the infestations of the sugar beet insect pests and increased the yield in Kafer El-Sheikh, Egypt. Seweify 
(1998) found that the crop yield increased after treatments with fungi. Sabbour (2006) found that the yield loss 
of the potatoes was significantly decreased in the plots treated with B. bassiana and M. anisopliae.    
 
Table 2: Effect of some entomopathogenic fungi against the target insect pests larvae under laboratory conditions. 

    pathogens  
   
pests 

B. bassiana Paecilomyces fumosoroseus 
LC50 Slope Variance 95% 

confidence 
limits 

LC50 Slope Variance 95% confidence 
limits 

Sesamia 
cretica 

164x104 0.01 0.002 131-175 189x104 00.01 0.002 141-197 

Ostrinia 
nubilalis  

144 x104 0.10 0.004 133-210 156x104 0.01 0.04 144-177 

Chilo 
agamemnon 

188x104 0.01 0.003 176-233 198x104 0.02 0.03 187-243 

 
Table 4: Effect of different media on the linear growth (mm) of B. bassiana 

Media 
Potato dextrose 
agar (PDA) 

Glucose peptone 
( GP) 

Czapek's 
Corn meal 
(CM) 

Carboxy methyl 
cellulose 

 
L.S.D.       at 
0.5% 

Growth 
( mm) 

90.4 85.5 85. 65 29.75 7.85 6.06 

- Each figure represents an average of 4 replicates at 25°C ±2 or 6 days.  
 
Table 5: Effect of different temperature on the mycelium growth of B. bassiana. 

Temperature ± 1°C 15 20 25 30 35 40 L.S.D. at 0.5% 
Growth ( mm) 12.25 33.75 80.00 88.25 12.25 0.00 4.98 

- Each figure represents an average of 4 replicates at 25±2°C or 6 days.  
 
Table 6: Effect of relative humidity (RH) on the mycelium growth of B. bassiana. 

     RH  % 75 80 85 90 95 100 L.S.D. at 0.5% 
Growth (mm) 43.25 51.50 62.50 79.50 82.50 88.25 5.37 

 - Each figure represents an average of 4 replicates at 25°C ±2 or 6 days.  

 
Table 7: Effect of different carbon sources on the mycelium growth of B. bassiana  

 
Carbon source 

 
Glucose 

 
Sucrose 

 
Arabinose 

 
Mannose 

Citric acid L.S.D. at 
0.5% 

Growth ( mm) 56.25 87.25 33.25 22.00 27.50 3.63 
- Each figure represents an average of 4 replicates at 25°C ±2 or 6 days.  
 
Table 8: Effect of different nitrogen sources on the mycelium growth of B. bassiana.  

Nitrogen 
Source 

Ammonium 
phosphate 

Sodium 
nitrate 

Glycin Calcium 
nitrate 

Ammonium 
nitrate 

L.S.D. at 
0.5% 

Growth ( mm) 7.75 50.50 54.00 88.00 12.50 3.63 
 - Each figure represents an average of 4 replicates at 25°C ±2 or 6 days.  
 
 

 



Aust. J. Basic & Appl. Sci., 5(11): 228-235, 2011 

233 

Table 9: Effect of fungicides incorporated into PDA medium on the linear growth (mm) of B. bassiana. 
Concentration (ppm) Benlate Rhizolex Kocide Sandofane 
0.0  (Untreated) 84.75* 84.75 84.75 84.75 
6.25 0.0 53.25 67.25 63.50 
12.5 0.0 51.25 47.25 51.75 
25.0 0.0 51.00 42.75 47.25 
50.0 0.0 33.00 38.50 43.50 
100.0 0.0 23.25 24.50 16.25 
200.0 0.0 16.25 16.50 11.75 
400.0 0.0 10.50 10.50 10.25 
Mean 10.59 40.41 41.44 40.84 

*Colony diameter/mm      L.S.D. (5%) for Fungicides = 16.99, Concentrations = 12.02 and Interactions = 33.99. bassiana. 
  
Table 10: Effect of insecticides incorporated into PDA medium on the linear growth (mm) of B. bassiana.  

Concentration (ppm) Pyrithrum Cyolane Malation Thymol 
 (Untreated) 89.0 89.8 86.3 83.8 
50.0 38.3 34.8 37.8 43.5 
100.0 22.3 29.8 27.5 0.0 
200.0 9.3 26.8 21.8 0.0 
400.0 9.8 16.5 16.3 0.0 
800.0 8.0 7.3 14.5 0.0 
Mean 29.42 34.13 34.0 21.22 

*Colony diameter/mm      L.S.D. (5%) for: insecticides = 8.19, Concentrations = 10.03 and Interactions = 20.05. 

 
Table 11: Effect of different treatments on the target insect pests under field conditions. 

Post 1st 

application 

date 

Treatments % of infestation (means)±s.e 

Sesamia cretica 
2010                            2011 

Ostrinia nubilalis  
2010                     2011 

Chilo agamemnon  
 2010                            2011 
 

20 
50 
90 

Control 46±3.2                      58±3.1       
66±4/3                       77±3.1 
81±2.3                       88±2.1 

65±2.5               71±2.3 
83±3.4                88±2.5 
97±5.1                98±2.1 

69±3.4                     77±2.2 
88±3.4                      91±1.3 
99±3.3                       99±1.3 

20 
50 
90 

(B.b) 30±3.1                       27±2.1 
27±2.2                       24±2.1 
22±3.2                       19±1.2 

31±4.4               29±5.1 
28±4.7               25±3.2 
21±2.4               19±2.3 

24±4.3                   20±1.2 
27±3.4                    24±4.4              
25±2.3                    20±4.2 

20 
50 
90 

(P.f) 45±3.3                      39±2.1       
41±4.2                       35±1.2 
38±4.2                       30±1.3 

41±2.6               38±2.4 
39±3.5               34±3.2 
33±4.1               29±2.5 

40±3.4                    37±2.2 
34±2.3                    30±4.2 
29±1.3                    24±3.3 

F value 
Lsd5%= 

35.7 
17.3 

 
Table 12: Assessments of damage caused in cotton field after the fungi treatment. 

Treatments 
 

Season 2010 
Wt of cotton crop (kg/ feddan)      yield loss%  

Season 2011 
Wt of cotton crop (kg/feddan)   yield loss % 

B.b 
p.f 
control 

3932 ± 54.66                                       - 
3510 ± 66.71                                        10 
2911 ± 48.92                                      25 

3959  ±63.43                                  - 
3559  ± 80.12                                  10 
2900  ±  71.23                                 26   

F value 
Lsd5%= 

34.6 
122.7 

32.9 
126.5 

 
ACKNOWLEDGMENT 

 
Our thanks is extended to Prof.Dr. A.F.Sahab for his greatful efforts to produce the fungi culture. 

 
REFERENCES 

 
Abdel-Rahman, M.A., A. Ahmed, Y. Abdel-Mallek and G.A. Hamam, 2006. Comparative abundance of 

entomopathogenic fungi of cereal aphids in Assiut Egypt. J. Boil. Pest Cont, 16: 39-43. 
Alves, S.B. and R.M. Pereira, 1998. Producao de fungos entomopatogenicos, p. 845-870. In S.B. Alves 

(ed.), Controle microbiano de insectos. Sao Paulo, Fealq, p: 1163. 
Alves, S.B., J.R.A. Moino and J.E.M. Almedia, 1998. Produtos fitossanitários   entomopatógenos. In: 

ALVES, S.B. (Ed.) Controle microbiano de insetos. Piracicaba: FEALQ, p: 217-238.     
Anderson, T.E. and D.W. Roberts, 1983. Compatibility of Beauveria bassiana strain with formulations used 

in Colorado potato beetle (Coleoptera: Chrysomelidae) control. Journal of Economic Entomology, 76: 1437-
1441.  



Aust. J. Basic & Appl. Sci., 5(11): 228-235, 2011 

234 

Ayala, L., 1996. Aproveitamento biotecnologico de batata refugos (Solanum tuberosum) para producao de 
conidios do fungo entomppatogenico Beauvaria bassiana por fermentacao no estado. Thesis, Univ. Federal do 
Parana, Curibita, Brasil.  

Ayyasamy, R., and P. Baskaran, 2005. Effect of temperature and relative humidity on radial growth and 
sporulation of Paecilomyces farinosus. J. Food Agric. and Environ, 3: 137-138. 

Benz, G., 1987. Environment, p. 177-214. In R. Fuxa and Y. Tanada (eds), Epizootiology of insect disease. 
New York, Wiley, p: 960. 

Bharati, T., J.H. Kulkarni, P.U. Krishnaraj and A.R. Algawadi, 2007. Effect of different carbon sources on 
the biomass of Meterrhizium anisopliae. Karnataka J. Agric. Sci., 20: 310-311. 

Bidochia, M.J., N.H. Low and G.G. Khachatourians, 1990. Carbohydrate storage in the entomopathogenic 
fungus, Beauvaria bassiana. Appl. Environ. Microbiol, 56: 3186-3190. 

Bidochia, M.J., T.A. Pfeifer and G.G. Khachatourians, 1987. Development of the entomopathogenic fungus 
Beauveria bassiana in liquid cultures. Mycopathologia, 99: 77-83. 

Campbell, R.K., T.M. Perring; G.L. Barnes, R.D. Eikenbary and C.R. Gentry, 1987. Growth and 
sporulation of Beauveria bassiana and Meterrhizium anisopliae on media containing various amino acids. J. 
Invertebrate Pathology, 31: 289-295. 

Furlong, M.J. and J.K. Pell, 1997. The influence of environmental factors on the persistence of Zoophthora 
radicans conidia. J. Invertebrate. Path, 69: 223-233.  

Hallsworth, J.E. and N. Magan, 1999. Water and temperature relations of growth of the entomopathogenic 
fungi Beauvaria bassiana, Meterhizium anisopliae and Paecilomyces farinosus. J. Invertebrate Pathology, 74: 
261-266. 

Malo, A.R., 1993. Estudio sobre la compatibilidad del hongo Beauveria bassiana (Bals.) Vuill. con 
formulaciones comerciales de fungicidase inseticidas. Revista Colombiana de Entomologia, 19: 151-158. 

Mesbah, I.I., F. Abou-Attia, S. Metwaly, A.M. Bossyouni and A. Shalaby, 2004. Utilization of biological 
control agents for controlling some potato insect pests at Kafer El-Sheikh region, Egypt. Egypt. J. Biol. Pest 
Cont. 14: 195-199. 

Olmert, I. and R.G. Kenneth, 1974. Sensitivity of entomopathogenic fungi Beauvaria bassiana, Verticillium 
lecanii and Verticillium sp. to fungicides and insecticides. Environ. Entomol., 3: 33-38. 

Quintela, E.D. and C.W. McCoy, 1998. Synergistic effect of imidacloprid and two entomopathogenic fungi 
on the behavior and survival of larvae of Diaprepes abbreviatus (Coleoptera: Curculionidae) in soil. Journal of 
Economical Entomology, 91: 110-122.  

Sabbour and Ismail. A. Ismail, 2001. The combined effect of microbial control agents and plant extracts 
against the potato tuber moth Phthorimaea operculella Zeller. Bull. J. N.R.C. Egypt., 4: 459-467.  

Sabbour, M.M. and A.F. Sahab, 2007. Efficacy of some microbial control agents against Agrotis ipsilon and 
Heliothis armigera in Egypt. Bull. N. R. C. Egypt, 32: 561-571. 

Sabbour, M.M. and Shadia Abd, El-Aziz, 2002. Efficacy of some botanical oils formulated with microbial 
agents against the cotton leafworm and greasy cutworm attacking cotton plants. Bull. Ent. Soc. Egypt, 28: 135-
151. 

Sabbour, M.M., 2006. The combined effects of some microbial control agents mixed with botanical extracts 
on some stored product insects. Pak. J. Biol. Sci., 6: 51-56. 

Sabbour, M.M., and A. Abdel-Rahman, 2007. Evaluations of some terpenes and entomopathogenic fungi on 
three sugar beet insect pests. Egypt. J. Boil. Cont, 2: 125-130. 

Salama, H.S. and M.S. Foda, 1984.  Studies on the susceptibility of some cotton pests to various strains of 
Bacillus thuringiensis. Z. angew. Pflanzenk. Pflanzens, 91: 65-70. 

Santa, H.S., O.R. Santa, D. Brand, L.P. Vandenberghe and C.R. Soccol, 2005. Spore production of 
Beauveria bassiana from agro-industrial residues. Braz. Arch. Boil. Technol., 48: version prints ISSN, 1-1516-
8913. 

Sharaf, El-Din, A., 1999. Control of Macrotoma palmate F. adults (Coleoptera: Cerambycidae) by the 
entomogenous fungus Beauveria bassiana Vuill. (Deutromycotina: Hyphomycetes).   Bull. Ent. Soc. Egypt., 
Econ., Ser, 26: 95-107.  

Steel, R.G.D. J.H. Torrie, and D.A. Dicky, 1996. Principle and procedures of statistics: A biometrical 
Approach; 3 rd Edd., pp: 204- 227. McGraw Hill Book Int. Co. Singapore. 

Subhani, M.N., M.A. Chaudhry, Abdul Khaliq and F. Muhammad, 2008. Efficacy of various fungicides 
against sugarcane red rot (Colletotricum falcatum). Int. J. Agric., and Botany. Print:  1560-8530., ISSN Online: 
1814-9596. 

Sweify, G.H., 1998. Evaluation of entomopathogenic Beauveria bassiana (Balsamo.) Vuill. for controlling 
three lepidopterous pests infesting maize in Egypt. Proceeding of first symposium for Applied Biol. Cont. in 
Mediterranian Countries, Cairo. Egypt. 



Aust. J. Basic & Appl. Sci., 5(11): 228-235, 2011 

235 

Trindade, J.L.F., 1994. Caracterização de algumas variedades de batata do município de Contenda -PR e 
indicações quanto ao uso doméstico e fins tecnológicos. Thesis, Universidade Federal do Paraná, Curitiba, 
Brasil. 

Walstad, J.D., R.F. Anderson and W.J. Stambaugh, 1970. Effect of environmental conditions on two 
species of muscardin fungi (Beauveria bassiana and Meterhizium anisopliae. J. Invertebrate Pathology, 2: 221-
226. 


