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 Entomopathogenic fungi infecting cereal aphids were studied in the 
experimental farm of Assiut University (Egypt) during 2012-2013 and 2013-2014 
wheat growing seasons. The common cereal aphid species infesting wheat 
plants were the greenbug, Schizaphis graminum (Rondani); the oat bird-cherry 
aphid, Rhopalosiphum padi L. and the corn leaf aphid, Rhopalosiphum maidis 
(Fitch). Eight species of entomopathogenic fungi were identified and recorded as 
naturally infecting the aphid species; infesting wheat plants at Assiut, Egypt. 
These fungi include five entomophthorales (Conidiobolus coronatus, 
Entomophthora planchoniana, Neozygites fresenii, Pandora neoaphids and 
Zoophthora radicans) and three hyphomycetes (Beauveria bassiana, 
Paecilomyces lilacinus and Verticillium lecanii). The mortality rate with the fungal 
pathogens was recorded from late January and the collected data revealed that 
the numbers of infected aphids increased gradually to reach the maximum level 
during late March and synchronized with aphid population. 
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INTRODUCTION 
 
Different works have already dealt with cereal aphids. In 
these works, different important damaging cereal aphid 
species were studied. The most important damaging 
cereal aphid species were; the greenbug, S. graminum; 
oat bird-cherry aphid, R. padi; the corn leaf aphid, R. 
maidis and the English grain aphid, Sitobion aveanae 
(Fab); (El-Hariry, 1979; Attia and El-Kady, 1988; Abdel-
Rahman, 1997; Abdel-Samad and Gomaa, 2004; El-
Fatih, 2006; El-Heneidy and Adly, 2012).  

Chemicals control with broad spectrum insecticides has  
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resulted in negative impacts on the environment as well 
as on beneficial organisms in the agroecosystem. 
Adverse effects of such pesticides on human health and 
environment are well documented (Yeo et al., 2003).  

Increasing aphid resistance to common insecticides 
(Foster and Devonshire, 1996; Harrington and van 
Emden, 2007) has stimulated interest in developing 
alternative methods of control in an effort to move 
towards sustainable cropping practices (Carter, 1989; 
Thomas, 1999; Gurr et al., 2004; Pell, 2007). 
Entomopathogenic fungi are considered one of the most 
promising candidates in safe management of aphids 
because of their good epizootic. Moreover, they do not 
have to be ingested by the insect host but can invade 
through the insect  cuticle  (Boucias  et  al.,  1988)  which  



 

 

 
 
 
 
makes them suitable for controlling insects with sucking 
mouth parts (Feng et al., 1991; Tanada and Kaya, 1993; 
Hajek and St. Leger, 1994; Wells et al., 2000). The 
impact of entomopathogenic fungi of cereal aphids in 
Egypt has been largely neglected. Therefore the present 
investigation aimed to study the impact of entomo-
pathogenic fungi infecting cereal aphids in wheat plants 
at Assiut, Egypt. 
 
 
MATERIALS AND METHODS 
 
The following experiments were carried out at the 
experimental farm of Assiut University during two 
successive wheat growing seasons (2012-2013 and 
2013-2014). An area of about half feddan (≈ 2100 m

2
) 

was cultivated with wheat (Seds1). Wheat plants were 
normally planted during first half of November and regular 
conventional agricultural practices were normally 
performed (agriculture method, irrigation and fertilization 
according to the recommendations of the Ministry of 
Agriculture of Egypt) and no chemical control was used 
during the study period. Weeds were removed manually.  

Regular samples consisted of 100 tillers (plant leaves) 
that were randomly collected and brought back in 
transparent paper bags to the laboratory for counting 
aphid species and their cadavers. Samples were taken 
weekly when the migration of aphids onto the crops from 
overwintering sites began, and continued through the 
aphid population declined to low or undetectable levels. 
The number of each species (nymphs and adults, and 
cadavers) was counted and recorded at each inspection 
date. 
 
 
Identification of aphid species 
 
Collection of cadavers 
 
Cadavers of aphid species with fungal pathogen were 
collected with a small amount of plant materials and 
placed in plastic vials and transferred to laboratory for 
identification of entomopathogenic fungi. 
 
 
Identification of fungi 
 
Species was examined under a compound microscope 
as soon as possible to observe external symptoms and 
fungal reproductive structures produced in situ on the 
plant. Desiccated and fresh cadavers were placed 
separately in a moist chamber for about 20 h to allow 
development of hyphae and reproductive structures. 
Individual aphids were mounted in cotton blue and 
observed under a compound microscope. Fungus 
identification was based on  external  symptoms  and  the  

Int. J. Appl. Microbiol. Biotechnol. Res.          118 
 
 
 
morphology of spores and sporulating structures 
(Waterhouse and Brady, 1982), new revision of the 
classification of entomophthorales (Humber, 1989) and 
help by Assiut University Mycology Center (AUMC). 
 
 
Statistical analysis  

 
Data were statistically analyzed using analysis of 
variance (F tests) and means were compared according 
to Duncan’s multiple range test. Percentage mortality (%) 
caused by entomopathogenic fungi was calculated in 
each sampling date according to Feng et al. (1992) as 
follows: 

  
                             Number of infected                       
Mortality (%) =                                            × 100  
                           Total number of insects 

 
 

 
Temperature [maximum and minimum (°C)] and relative 
humidity (RH) [maximum and minimum (%)] were 
obtained from a meteorological station around 100 m 
away from the experimental site. Multiple regression 
analysis was used to declare the relationship between 
four selected abiotic factors: temperature [maximum (x1) 
and minimum (x2)], RH [maximum (x3) and minimum (x4)] 
in relation to incidence of entomopathogenic fungi. 
 
 
RESULTS 

 
Aphid species and associated entomopathogenic 
fungi infesting wheat plants 

 
Richness of aphids 
 
Three species of cereal aphids were found infesting 
wheat plants at Assiut, Egypt during 2013 and 2014 
growing seasons, the oat bird-cherry aphid, R. padi L.; 
the corn leaf aphid, R. maidis (Fitch) and the greenbug, 
S. graminum (Rondani). Aptera and nymphs of these 
species were commonly intermixed together at the same 
location on wheat plants. The most common cereal aphid 
species, R. padi and S. graminum was found in wheat 
fields at Assiut. 
 
 
Richness of entomopathogenic fungi 
 
Eight species including five entomophthorales and three 
hyphomycetes were surveyed and identified infecting the 
mentioned cereal aphid species. Entomophthorales was 
represented by six species belonging to two families (1) 
Ancylistaceae was represented by one genus, 
Conidiobolus, represented by one species C. coronatus 
(Costantin)     Batko     (2)     Entomophthoraceae      was  
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Table 1. Population of cereal aphid complex recovered, infesting wheat plants at Assiut (Egypt) during 2012-2013 and 2013-2014 
growing seasons. 
 

Sampling date Growth stage Plant age (day) 
No. of aphids / 10 tillers 

2013 2014 Total Average 

Jan. 6 
Tillering 

51 24 10 34 17.00 

13 58 33 38 71 35.50 

20 

Stem extension 

65 64 66 130 65.00 

29 72 177 183 360 180.00 

Feb. 5 79 239 418 657 328.50 

11 86 515 698 1213 606.50 

18 Booting 93 669 780 1449 724.50 

24 
Head emergence 

100 717 733 1450 725.00 

Mar. 4 107 625 513 1138 569.00 

11 

Ripening 

114 263 731 994 497.00 

18 121 140 343 483 241.50 

26 128 42 161 203 101.50 
 
 
 

represented by four genera, Entomophthora, Pandora, 
Zoophthora and Neozygites including four species, E. 
planchoniana (Cornu), P. (=Erynia) neoaphidis 
(Remaudierel and Hennebert), Z. radicans Batko and N. 
fresenii (Nowakowski) Batko. The identified species of 
Hyphomycetes fungi belonging to order Moniliales were 
represented by three species (Family: Moniliaceae) 
namely: B. bassiana (Balsmo) Vuill, V. lecanii 
(Zimmermann) Viegas and P. lilacinus (Thom) Samson. 
 
 

Population of cereal aphid  
 

Data on the population density of the cereal aphid 
complex expressed in terms of weekly numbers / 10 
tillers are summarized in Table 1.  

During 2013 season, data indicated that nymphs and 
adults of aphids were detected on the plants in a 
relatively low level (24 aphids/10 tillers) during the first 
week of January when plants were in the tillering stage. 
Thereafter, the population increased gradually through 
January and February. The highest abundance (717 
aphids/10 tillers) was reached near late February when 
plants were in the head emergence stage. The number of 
aphids then showed a decrease and approximately 
vanished from the field during late March when plants 
were in the middle of ripening stage.  

During 2014 season, aphids rose on wheat plants in 
extremely low numbers (10 aphids/10 tillers) during the 
first week of January when plants were in the tillering 
stage. The population reached a peak of 780 aphids / 10 
tillers around middle February when plants were in the 
booting stage. The population continued in relatively high 
numbers during the following week and vanished from 
the field during late March when plants were in the 
ripening stage.  

In general, cereal aphids rose from the beginning of 
January up to late March with a peak around the second 
half of February. 
 
 
Incidence of recorded entomopathogenic fungi 
 
Data in Table 2 shows the relative incidence of recorded 
entomopathogenic fungi during 2013 and 2014 wheat 
growing seasons.  

In 2013 season, 307 cadavers of aphids were collected 
from cereal plants. Statistical analysis showed that there 
were statistically significantly differences among the fungi 
recovered. These species are arranged in descending 
order as follows: C. coronatus, E. planchoniana and P. 
neoaphids were the predominant species encompassing 
22.80, 18.57 and 14.66% of the total of fungi recorded. P. 
lilacinus, V. lecanii, Z. radicans and N. fresenii had 12.38, 
10.41 and 8.47 and 6.51% respectively of the total fungi 
recorded. B. bassiana showed the least occurrence 
(6.20%).  

In 2014 season, as in the first season C. coronatus, E. 
planchoniana and P. neoaphids were the predominant 
species with 28.37, 23.51 and 13.01% of the total fungi 
recorded. V. lecanii, P. lilacinus and B. bassiana and Z. 
radicans had 9.25, 8.15, 6.58 and 6.27%. N. fresenii had 
the least percentage (4.86). 
 
 

Relationship between population of cereal aphids 
and some abiotic and biotic factors 
 

Tables 3 and 4 indicate that the number of aphids was 
statistically significantly higher in the second season 
(4674 individuals/10 tillers) than in first season (3508 
individuals/10 tillers). The general means  of  temperature  
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Table 2. Numbers and percentage of entomopathogenic fungi recovered, naturally infecting cereal aphid colonies in wheat fields at Assiut 
(Egypt) during 2013 and 2014 growing seasons. 
 

Fungi species 
2013 2014 Total 

No. (%) No. (%) No (%) 

B. bassiana (Balsmo) Vuill. 19d 6.20 42d 6.58 61d 6.45 

C. coronatus (Costantin) Batko 70a 22.80 181a 28.37 251a 26.56 

E. planchoniana (Cornu) 57b 18.57 150a 23.51 207b 21.71 

N. fresenii (Nowakowski) Batko 20d 6.51 31e 4.86 51d 5.41 

P. (=Erina) neoaphids (Remaudierel and Hennebert) Humber 45b 14.66 83b 13.01 128b 13.55 

P. lilacinus (Thom) Samson 38c 12.38 52c 8.15 90c 9.52 

V. lecanii (Zimmermann) Viegas 32c 10.41 59c 9.25 91c 9.62 

Z. radicans  Batko 26c 8.47 40d 6.27 66d 6.98 

Total 307 100.00 638 100.00 945 100.00 
 

Means vertically followed by the same letter are not significantly different < 0.05 level of probability. 
 
 
 
Table 3. Population of cereal aphid complex infesting wheat in relation to some abiotic factors at Assiut (Egypt) in 2013. 
 

Sampling 
date 

No. aphids 
/10 tillers 

Plant age 
(days) 

Temp. (°C) RH (%) No. of cadavers 
/10 tillers 

Mycosis 
(%) Max. Min. Max. Min. 

Jan. 6 24 51 21.57 7.71 72.71 17.57 0.00 0.00 

13 33 58 19.28 7.00 78.57 22.00 0.00 0.00 

20 64 65 24.28 9.71 73.85 18.28 0.00 0.00 

29 177 72 24.28 15.86 76.86 25.57 3.00 1.67 

Feb. 5 239 79 26.00 11.29 86.43 25.86 7.00 2.85 

11 515 86 28.00 13.14 75.86 20.86 29.00 5.33 

18 669 93 26.71 11.57 73.57 19.14 44.00 6.17 

24 717 100 31.14 13.00 85.86 15.29 78.00 9.81 

Mar. 4 625 107 29.14 12.14 66.86 11.00 112.00 15.21 

11 263 114 29.00 11.43 76.43 9.00 119.00 31.15 

18 140 121 31.43 13.00 73.14 8.86 88.00 38.61 

26 42 128 29.00 12.00 65.43 9.29 17.00 28.81 

 
 
 
Table 4. Population of cereal aphid complex infesting wheat in relation to some abiotic factors at Assiut (Egypt) in 2014. 
 

Sampling 
date 

No. aphids 
/10 tillers 

Plant age 
(days) 

Temp. (°C) RH (%) No. of cadavers 
/10 tillers 

Mycosis (%) 

 Max. Min. Max. Min. 

Jan. 6 10 51 20.71 7.43 68.29 14.86 0.00 0.00 

13 38 58 21.14 7.71 67.57 14.14 1.00 2.56 

20 66 65 24.86 6.14 69.86 6.29 3.00 4.35 

29 183 72 25.14 7.43 69.14 10.57 17.00 8.50 

Feb. 5 418 79 25.14 7.71 70.57 9.29 33.00 7.32 

11 698 86 23.57 8.00 72.71 10.86 105.00 13.11 

18 780 93 25.71 7.86 72.43 8.57 145.00 15.68 

24 733 100 28.00 10.71 71.29 8.57 205.00 21.86 

Mar. 4 513 107 26.71 10.57 66.57 6.71 165.00 24.34 

11 731 114 28.00 11.57 67.14 8.14 81.00 9.98 

18 343 121 25.29 9.71 66.86 7.57 33.00 8.78 

26 161 128 27.71 9.43 74.00 9.29 2.00 1.23 
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Table 5. Multifactor regression analysis between cereal aphid complex mycosis by entomopathogenic fungi and 
four variables of weather factors, temperature (temp.) (maximum and minimum) and RH (maximum and 
minimum) during 2012- 2013 growing season at Assiut (Egypt). 
 

Variable removed (r) (R) (R
2
x 100) Efficiency 

Non  0.85 85.95  

Max. temp. (x1) 0.87 0.76 75.69 18.77 

Min. temp. (x2) 0.86 0.74 73.96 20.79 

Max. RH (x3) 0.93 0.86 86.49 23.63 

Min. RH (x4) 0.91 0.83 82.81 21.76 
 

(r), Simple correlation coefficient; (R), multi correlation coefficient; R
2
, coefficient of determination. 

 
 
 

Table 6. Multifactor regression analysis between cereal aphid complex mycosis by entomopathogenic fungi and 
four variables of weather factors, temperature (temp.) (maximum and minimum) and RH  (maximum and 
minimum) during 2013- 2014 growing season at Assiut (Egypt). 
 

Variable removed ( r ) ( R ) (R
2
x100) Efficiency 

None  0.77 77.62 -- 

Max temp. (x1) 0.82 0.67 67.39 10.45 

Min temp. (x2) 0.72 0.53 52.88 28.23 

Max. RH (x3) 0.75 0.56 56.27 21.73 

Min. RH (x4) 0.76 0.58 58.64 17.21 
 

(r), Simple correlation coefficient; (R), multi correlation coefficient; R
2
, coefficient of determination. 

 
 
 
ranged from 19.28 to 31.43°C and from 7.00 to 15.86°C 
whereas RH ranged from 65.43 to 86.43% and 6.29 to 
25.86% during the first and second seasons, 
respectively.  

Data in Table 5 show the multi-regression analysis 
between entomopathogenic fungi (cadavers) and the 
selected factors during 2013 season. Simple correlation 
analysis revealed a highly significant positive effect of the 
maximum RH (x3) minimum RH (x4), maximum 
temperature (x1) and minimum temperature (x2) (r= 0.93, 
0.91, 0.87 and 0.86, respectively). However, coefficient of 
determination (R

2
) was 0.85 indicating that the mentioned 

tested variables were responsible together for 80% of the 
changes of aphid population.  

By dropping one of each variable step by step from the 
input analysis data to explain the gradual representative 
efficiency of each variable on the incidence of 
entomopathogenic fungi, variables can be arranged in 
descending order as follows: maximum RH, minimum 
RH, minimum temperature and maximum temperature 
where there efficiencies were 23.63, 21.76, 20.79 and 
18.77 respectively.  

Concerning, 2014 growing season, Table 6 indicates 
that the simple correlation coefficients of the studied 
variables were significant. The multi-regression analysis 
revealed that the studied variables were responsible for 
0.77%    of     the     changes     in     the     incidence     of 

entomopathogenic fungi. Most of the changes in the 
aphid population (88.73%) out of total of 67.39, 58.64, 
56.27 and 52.88 were related to the maximum 
temperature, minimum RH, maximum RH and minimum 
temperature respectively. 
 
 
DISCUSSION 
 
The investigation focuses on the seasonal abundance of 
cereal aphids during two growing seasons in relation to 
plant growth stage, temperature, RH and 
entomopathogenic fungi.  

The present study shows that cereal aphids, in the 
study area, began to appear on wheat plants on the first 
week of January when wheat plants were in the tillering 
stage. Thereafter, the number of aphids increased 
gradually to reach a peak of abundance during the third 
week of February when the plants were at the flowering 
stage. During the fourth week of March the number of 
aphids declined sharply. Maximum mortality was 
observed on March 18

th
 when the weather become 

warmer (weekly average maximum and minimum 
temperatures 31.43 and 13.00°C respectively, and 
weekly average maximum and minimum RH lower (70.4 
and 12.2%) comparable to minimum mortality on 
February 7

th
 when the  weather  maximum  and  minimum  



 

 

 
 
 
 
temperatures were colder (19.7 and 6 respectively) 
combined with higher humidity (76.1 and 15.5%).  

It could be generally concluded that the population of 
cereal aphids appeared with a few numbers during the 
first week of January. In this time the plants were in the 
tillering stage coincided with a plant age of 51 days, 
temperature ranged from 7.43 to 21.57°C and RH ranged 
from 14.86 to 72.71%. The initial infestation with aphids 
was correlated with few numbers of cadavers. The data 
revealed also that the population of aphids increased 
markedly by the progress of wheat plant growth toward 
maturity and the maximum population densities of aphids 
occurred when the plants were in the booting stage. In 
this point plant age was in an average of 93 days. This 
period (mid-February) coincided with a maximum 
temperature ranged from 25.71 to 26.71°C and maximum 
RH ranged from 72.43 to 73.57%. These conditions seem 
to be the favorable range for the reproduction and 
multiplication of the cereal aphids on wheat plants. 
However, the rapid increase in the population of aphid in 
this period might be related to suitability of the host plant. 
The number of cadavers progressively increased to 
exhibit a peak nearly after the aphid population reached a 
peak. The data showed a decline in the aphid population 
during the end of March. This period coincided with the 
end of ripening growth stage of wheat plants. The 
prevailing maximum temperature ranged from 27.71 to 
29.00°C and maximum RH ranged from 65.43 to 74.00%. 
This decline of aphid population is as results of rapid drop 
in the suitability of the crop, accompanied by much alate 
emigration and the action of the natural enemies of 
aphids.  

The differences in levels of infestation between the 
seasons might be attributed to the differences in weather 
factors (temperature and RH) and / or the effect of the 
common natural enemies in each season.  

Entomopathogenic fungi appeared to be of significant 
value in the biological control of cereal aphids infesting 
wheat plants in southern Egypt. Based on limited 
epizootiological literature, factors determining the 
development of mycoses in aphid populations are 
complex and vary among crop-aphid-fungus systems. 
The occurrence of precipitation or heavy dews before the 
occurrence of epizootics among cereal aphid populations 
has been emphasized by several authors (Dean and 
Wilding, 1973; Dean and Wilding, 1973; Dedryver, 1983). 
Soper and Macleod (1981) concluded that inoculum 
levels, host density and, perhaps more relevant, the 
degree of host aggregation, were major factors 
controlling epizootics of Schizolachnus piniradiatae 
(Davidson). One variable we did not measure, in the 
present study, was inoculum level, which was found to be 
of importance for S. piniradiatae epizootics (Soper and 
Macleod, 1981). Additionally, the virulence of 
entomophthoralean fungi varies between host aphid 
species (Feng et al., 1990, 1991). Thus, a more complete  
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explanation is not possible in this work. However, another 
factor that appears to affect mycoses development is the 
location each species of aphid typically occupies on the 
wheat plant. The most important seems to be the 
tendency to inhabit microhabitats with or without 
characteristics favourable to fungal infection. Such 
characteristics may influence the exposure of an aphid 
and its immediate surroundings to sunlight and wind. 
These, in turn, affect the exposure of aphids to 
pathogens and microclimates that influence the ability of 
the fungi to infect aphid hosts.  

Our results indicate that R. padi and S. graminum 
typically resides on the undersurface of lower leaves. In 
this location, these aphids are exposed to fungal activity 
discharged or splashed from inocula possibly 
overwintered on the soil surface (Latteur and Godefroid, 
1983), which are shaded from ultraviolet radiation to 
increase their longevity. Simultaneously, the microhabitat 
is shaded and protected from wind, which tends to 
moderate temperatures and increase RH, facilitating 
fungal infection. Consequently, it seems that S. 
graminum and R. padi are more likely to encounter viable 
spores of entomophthogenic fungi under circumstances 
suitable for establishing infection. It is also among the 
cereal aphid species that are very susceptible to such 
fungi.  

The present data reveal that the majority of infected 
cereal aphids found in the field were infected with 
entomopathogenic fungi. Dedryver (1983) observed 
Entomophthorales-caused diseases to drastically reduce 
the populations of various cereal aphids in six (1977 to 
1982) of eight years (1975 to 1982) in the Rennes Basin 
in western France. In the other years, the weather was 
extremely dry. He distinguished three types of mycoses 
in the populations of cereal aphids. An epizootic develops 
when the number of disease-killed aphids increases more 
quickly than does the number of living aphids and 
eventually leads to nearly local extinction of the aphids. 
An enzootic occurs when the proportion of mycoses 
aphids remains approximately stable during population 
growth and diminution. Such a level of mycosis 
contributes to the decline of host populations, but by itself 
does not bring it about. The third type of mycosis occurs 
when the activity of fungal pathogens do not significantly 
affect the development of its host population. Other 
reports have also revealed that fungal pathogens are 
important to control cereal aphids and agrees with the 
document of Rautapaa (1976), Lazzari (1985), Papierok 
and Havukkala (1986). The fungi are thus excellent 
candidates for biological control of various species of 
aphids (Latge and Papierok, 1988).  

Air temperature has both direct and indirect effects on 
fungi. Indirect effects mainly correspond to effects on the 
host insect, which may alter the development of infection. 
For instance, high temperature speeds the rate of 
metamorphosis, that is, molting of aphids instar, which  in  
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turn reduce the chance of successful infection (Ferron, 
1978). However, the optimal range would be 15-25°C. In 
the present investigation, the maximum mortality of 
aphids due to infection by fungi was estimated during the 
end of March when the average maximum temperature 
was around 25°C and the average minimum temperature 
around 9.9°C. This temperature range is mostly available 
under field conditions, at overnight, which may allow the 
initiation of successful infection. The saprophytic behavior 
could be an asset for the fungal bio-control agent, 
whereby; it could propagate in the insect habitat and 
enhance epizootic.  

In conclusion, entomophthoralean fungi could play an 
important role in natural suppression of cereal aphid 
populations in southern Egypt, particularly at the time of 
their highest population level. It is necessary to take into 
account that the decline of cereal aphid population results 
from a combination of an increased population of alate 
adults, decline host plant quality and the action of aphid 
natural enemies. Thus proper methods of pest 
management in winter crops, particularly in wheat, should 
be applied to protect populations of natural enemies 
against the damaging effect of application of pesticides. 
Also, the results reported herein support that the 
utilization of entomopathogenic fungi as a biological 
control agent could be complementary strategies in an 
integrated pest management program against cereal 
aphids in southern Egypt.  

The importance of entomopathogenic fungi as 
biological control agents has been reviewed by Tanada 
and Kaya (1993), Hajek and Leger (1994), and Butt and 
Gottel (2000). Entomopathogenic fungi are principal 
pathogens among Homopteran piercing-sucking insects 
(Hajek and Leger, 1994). In Egypt, few studies revealed 
the effect of entomopathogenic fungi on the population 
dynamics of some pests (Abdel-Rahman, 2001; 
Hammam, 2003). The present study suggests that the 
previous species of mycopathogens had caused epizoon 
in cereal aphid’s populations in dry climatic conditions. 
Thoizon (1970) and Dedryver (1978) reported that N. 
fresenii appear to be somewhat a typical entomo-
pathogenic fungus because it has caused epizoon during 
a relatively dry period.  

The results of this work can be useful in planning a 
successful pest management programs for aphids in 
wheat plants at Upper Egypt. 
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