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ABSTRACT: The present mvestlgatmn was carried out during
two successive wheat growing seasons (2002/2003 and 2003/2004).
The seasonal incidence of entomopathogenic fungi infecting cereal
aphids was evaluated. Regardless of the aphid host and the season,
the present results indicated that various entomopathogenic fungi
caused aphid mycoses. The incidence of each pathogen or pathogen
group was estimated from 2100 cadavers of three aphid species
examined microscopically during 2003 and 2004 wheat growing
seasons. There are twelve identified species of entomopathogenic
fungi infecting cereal aphids. The first case of mycosis was observed
at the beginning of February. In addifion, the number of diseased
aphids increased towards end of March.

The results indicated that Pandora neoaphidis, Beauveria
bassiana and Zoophthora radicans seem to be the most abundant
entomopathogenic fungi as biological control agents. However,
Beauveria brongniartii, B. alba, Condiobolus coronatus, C. obscurus,
C. thromboids, Entomophthora planchoniana, and Paecilomyces
farinosus could be of economic importance, if the environmental
conditions changed in théir favour. Meanwhile, the species of
Verticillium lecanii and Basidiobolus sp. are expected to be of little
economic importance,

Regarding seasonal incidence of these fungi species, Beauveria
Spp, Zoophthora radicans and Paecilomyces were observed from the
beginning of February up te March 15. Pandora neoaphidis and
Conidiobolus spp. were detected one week later of the previous
species till March 15. Incidence with Entomophthora planchoniana
lasted for one month from February 22 to March 15. Verticillium was
scarce where it was observed two times only at the beginning of the
season from February 1to8.
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INTRODUCTION

Entomopathogenic fungi are
now being considered as biological
alternatives to chemical control.
Several species of
entomopathogenic fungi can cause
fatal diseases in aphids, including
Conidiobolus  spp. Verticillium
leacanii (Zimmerman) Viegas,
various species of Beauveria,
Paecilomyces farinosus (Holm ex
S.F. Gery) Brown & Smith
{Roberts & Yendol 1971, Samson
et al. 1988). _

Entomopathogenic  fungi
frequently
factors suppressing populations of
cereal aphids and can cause sudden
decline of dense populations (Feng
et al. 1991). Three
entomopathoralean fungi species
killed 65-80% of common cereal
aphids (Dean & Wilding 1973).

are

Drastic  reduction in  the
populations of various cereal
aphids due to infection with
Entomopathorales = fungi  was
observed by Dedryver (1983).

Aim of the present study is to
monitor seasonal incidence of the
indigenous . entomopathogenic

fungi infecting cereal aphids at

Assiut Governorate.

MATERIALS AND
METHODS

The present investigation was
carried out at the Experimental

reported as major

Abdel -Rahman, ef al.

Farm of Assiut University (Faculty
of Agriculture - Agronomy
Department)  throughout  two
successive wheat-growing seasons,
2002-2003 and 2003-2004. An
arca of ca. 4200 m® (one feddan)
was cultivated with wheat (cultivar
Giza 164) normally at mid-
November in all cultivated
seasons. Regular conventional
agricultural practices were
normally performed and no
chemical control (insecticides or
fungicides) was used during the
study period. Weeds were removed
by hand.

During the two seasons, weekly
samples each consisted of 150
living late instars and apterous
adults of cereal aphids
(Rhopalosiphum padi, R. maidis
and Schizaphus graminum) were
randomly collected from the field
and transferred to the laboratory.
Fifty individuals of which were
selected and reared individually on
5-cm leaf sections in 65- mm Petri
dishes. Moistened cotton was
placed over the ends of the leaf
sections in the dish to maintain
relative humidity near saturation.
Petri dishes containing alive aphids
were incubated for 10 days at 20°C
with a photoperiod of 16:8 (L:D).
Leaves remained fresh for several
days and were replaced twice a
week. Dead aphids were recorded,
placed in 1x5 cm vials and stored
at 5°C. Aphid cadavers were
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examined under a dissecting
microscope as soon as possible
after death to observe external
symptoms and fungal reproductive

structures if produced in situ on the .

plant. Desiccated and fresh
cadavers were placed in a moist
chamber for about 20 hrs to allow
hyphae and reproductive structures
to develop. Individual aphids were
mounted in cotton blue or aceto-
orcein and observed under a
compound niicroscope.
Identification of fungi was based
on external symptoms and the
morphology of spores and
sporulating structures (Waterhouse
and Brady, 1982), and new
revision of the classification of
Entomophthorales (Humber 1989)
was followed. Fungi identified as
known aphid pathogens .were
considered to be the cause of death
of their host.

Statistical Analysis

Data were statistlcally analyzed
using analysis of variance (F test)
and means were compared
according to Duncan’s multiple
range fest.

Dominance (%) and abundance
(%) degrees of the identified fungi
species were evaluated according
to the formula of Facylate, 1971.

Percentage of infection
(mortality %)  caused by
entomopathogenic  fungi = was.

calculated in each sampling date
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according to Feng ef al. (1992) as
follow:
Mortality (%) =

Number of infected aphids

x 100
(Total number of alive aphids)

RESULTS AND
DISCUSSION

Data in Tables 1, 2 and 3 show
the seasonal incidence of fungi
infecting cereal aphid complex
regardless of the aphid species
during two successive wheat-
growing seasons (2002-2003 and
2003-2004).

2002 - 2003 season

Data in Table 1 indicate that
365 individuals of cereal aphids
were infected with fungi out of a
total of 1050 alive individuals
constituting 34.73% mortality rate
during the whole season. Eleven
species belonging to seven genera
of entomopathogenic fungi, have
been identified infecting cereal
aphids in the field. These species
are Beauveria bassiana, B.
brongniartii, B. alba, Conidiobolus
coronatus, C. obscurus, C.
thromboides, Entomophthora
planchoniana, Paecilomyces
Jarinosus, Pandora neoaphidis,
Verticillium lecanii and
Zoophthora radicans.

Statistical analysis showed that
there are significant differences
among the occurrence of these
fungi species.
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Table 1. Seasonal incidence of entomopathogenic fungi identified from ative cereal aphnd complex collected
from wheat plants during 2002 / 2003 season

Number and percentage (%) of infected aphids

Fungi species JYan Feb. -aspesdon Sate March

221 8 15 22 1 8 T
Beauveria bassiana - 3(200) *74.67) 12(8.00) 12(8.00) 9(6.00) 8(533) 10(6.67) - 61b
B. brongniartii : - 2(133) ¢ 0 0 2(133)  9%6.00) 7467 - 20d
B. alba - 3(2.00) 6(4.00) 8(533) 5(3.33) 7(4.67) 3(2.00) 1(0.67) - 33c
Conldiobolus coronatus - 0 2(1.33) 4267  5(333) 8(533) 9(6.00) 7467 - 35¢
C. obscurus -0 10.67)  3(200) 4(267) 7(4.67) -96.00) 7467 - 3l
C. thromboides . 0 10.67)  2(1.33)  3(2.00) 5(333) 5(3.33) 5333 . 214
Entomophthora planchoniana - 0 1] 0 2(1.33)y  4(2.67) 96.00) 4267 - 19
Paccilomyces farinosus - 3(2.00)  6(400)  3(2.00)  2(1.33) 0 0 0 - 14d
Pandora neoaphidis - 0 1(067)  6(4.00)  9(6.00) 14(9.33) 19(12.67) 28(1867) - 77a
Verticillium lecanii - 2(1.33) 0 0 0 0 0 0 - 2e
Zoophthora radicans - 0 0 10.67)  7(4.67) 14(9.33) 17(11.33) 13(8.67) - 52b
Total number of infected aphids - 13 24 39 49 70 88 82 - 365
Number of alive aphids / sample - 150 150 150 150 150 150 150 - 1050
(%) of infection - 8.67 16.00 26.00 32.67 46.67 58.67 54.67 34.73

Values followed by the same latter within column are ot significantly different at <0.05 level of probability.
-Samples where there no aphids.
* Number of infected individuals / 150 alive aphids.

Figure in parentheses refer to the percentage of infection (%). .



Table 2. Seasonal incidence of entomopathogenic fungi identified from alive cereal aphid complex collected

from wheat plants during 2003 / 2004 season

Fungi species

Number and percentage (%) of infected aphids
Inspection date '

Jan Feb. March

22 1 8 15 22 1 8 52 o
Basidiobolus sp. 0 0 *1(0.67) 3(2.00) 4(2.67) 2(2.00) 1(1.00) 0 - 1le
Beauveria bassiana 0  3200) 6(4.00) B8(533) 10(6.67) 6{6.00) 3(3.00) 11.00) - 37
B. brongniartii 0 1(0.67y 2(1.33) 3(2.00) 4267y -6(6.00) 8(8.00) 55000 - 2%
B. alba 0 ¢ 2(133) 5(3.33)  4(2.67) 0 0 0 « 1le
Conidiobolus coronatus 0 0 0 2(1.33)  4(2.67) 4(4.00) 3(5.00) 44.00) - 19c
C. obscurus 0 0 0 0 32.00) 4(4.00)  4(4.00) 3(3.00) - 1ldc
C. thromboides 0 0 0 0 2(1.33) 1(L0D) 2(2.00) 22000 - 7
Entomophthora planchoniana 0 0 0 0 0 2(2.00) 4(4.00) 6(6.00) - 12
Paecilomyces farinosus 0 ] 0 0 0 1(1.00) 2(2.00) 44000 - ™
Pandora neoaphidis ] 0 100:67) 4267  9(6.00)  7(7.00) 9(9.00) 8(8.00) - 38
Verticiflium lecanii 0 0 1(0.67) 0 0 0 0 0 - 1d
Zoophthora radicans 0 1(0.67) 0 42.67) 10(6.67) 9(5.00) 12(12.00) 11(11.00) - 47a
Total number of infected aphids 0 5 13 29 50 42 50 44 - 233
Number of alive aphids / sample 150 150 150 150 150 100 100 100 - 1050
{%) of infection 0 3.33 8.67 19.33 33.33 42,00 50.00 44.00 22.19

Values followed by the same latter within column are not significantly different at <0.05 level of proBahility.
~Samples where there no aphids.

*Number of infected individuals / 150 alive aphids.
Figure in parentheses refer to the percentage of infection (%a).
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Table 3. Seasonal incidence of entomopathogenic fungi identified from alive cereal aphid complex collected
from wheat plants regardless of season ‘

Number and percentage (%) of infected aphids

Fungi species Inspectior_i date Dom:nance Abm:dance
Jan Feb. March T () (%)
otal

22 1 8 15 22 1 8 15 22 .
Basidiobolus sp, 0 0 *10.33) 3(1.00) 4(1.33) 2(0.80) 1(0.40) 0 - 114 1.84 62.50
Beauveria bassiana 0 6(2.00) 13(4.33) 20(6.67) 22(7.33) 15(6.00) 11{4.40) 11(4.46) - 98a 16.39 87.50
B. brongniartii 0 3(1.00) 2(0.67) 3(1.00) 4(1.33) B(3.20) 17(6.80) 12(4.80) - 49b 8.19 87.50
B. alba 0 3(1.00) B(2.67) 13(4.33) 9(3.00) 7(2.80) 3(1.20) 1(0.40) - d4b 7.36 87.50
Conidiobolus coronatus 0 0 2(0.67) 6(2.00) 5(3.00) 12(4.80) 14(5.60) 11(4.40) - 54b  9.03 75.00
C. obsciirus ] ] 1{0.33) 3(1.00) 7(2.33) 11(4.40) 13(5.20) 10{4.00) - 45b 753 ° 75.00
C. thromboides 0 i} 1(0.33) 2(0.67) 5(1.67) 6(2.40) 7T(2.830) 7(2.60) - 28c 4.68 75.00
Entomophthora 0 0 i 0 2(0.67) 6(2.40) 13(5.20) 10(4.00) - 31c 518 . 5000
Planchonlanag
Paecilomyces farinosus 0 3(L.00) 6(2.00) 3(1.00) 2(0.67) 1(0.40) 2(0.80) 4(t.60) - 2Ic 35 87.50
Pandore necaphidis 0 0 2(0.67) 10(3.33) 18(6.00) 21(8.40) 28(11.20)36(14.40) - 115a 19.23 75.00
Verticillium lecanii . 0 20067y 1(0.33) 0 0 0 0 0 S| 0.50 2580
Zoophthora radicans 0 1(0.33) 0 5(1.67) 17(5.67) 23(9.20) 29(11.60) 24(9.60) - 99a 16.56 75.00
Total number of infected 0 18 37 68 99 112 138 126 - 598§
aphids ' 100 100
Number of alive aphids / 150 300 300 300 300 250 250 250 - 2100
sample
(%) of infection 0 600 1233 22.67 33.00 44,80 55.20 5040 - 2848

Values followed by the same latter within column are not significantly different at <0.05 level of probability.
-Samples where there no aphids.
*Number of infected individuals / 150 alive aphids.

Figure in parentheses refer to the percentage of infection (%).
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Concerning seasonal incidence
of these fungi, data showed that
the first case of diseased insects
was observed from the beginning
of February with a percent
mortality of 8.67% up to March 15
with a percent mortality of 54.67.
Maximum mortality (58.67%) was
detected on March 8. Beauveria
bassiana and B alba were
observed . from the beginning of
February (mortality 2.00% for
each) up to half of March
(mortality 6.67% and 0.67%,
respectively), maximum
mortalities of 8.00% and 5.33%
were observed during February 22
and 15, respectively. Conidiobolus
spp. (C. coronatus, C. obscurus
and C. thromboides) and Pandora
neoaphidis were observed after
one week of Beauveria spp.
appearance. Mortalities caused by
these species fluctuated from
1.33%, 0.67%, 0.67% and 0.67%,
respectively during February 8 to
467, 467, 333 and 18.67%,
" respectively. Zoophthora radicans
was detected from February 15

with a percentage mortality of-

0.67% up to March 15 with 8.67%.
Entomophthora planchoniana was
detected from February 22 to
March 15. Beauveria brongniartii
was present during the last month
of the season (three first weeks of
March). Verticillium was detected
one week only on February 1.
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2003 - 2004 season

Data  indicate that 233
individuals were infected out of
collected 1050 alive aphids
constituting 22.19% mortality rate
during the whole season. Twelve
species belonging to eight genera
of fungi were found infecting
cercal _aphids regardless of aphid
species, i.e; Basidiobolus sp.,
Beauveria bassiana, - B
brongniartii, B. alba, Conidiobolus
coronatus, C. obscurus, C.

thromboides, Entomophthora
planchoniana, Paecilomyces
farinosus, Pandora neoaphidis,
Verticillium lecanii ~and

Zoophthora radicans.

Statistical analysis showed that
Zoophthora radicans followed by
Pandora neoaphidis and
Beauveria bassiana were the most
dominant species encountered
16.31%, 15.88% and 12.45%,
respectively. The species
Basidiobolus sp., Beauveria alba,

Conidiobolus coronatus, C.
obscurus, C. thromboides and
Entomophthora planchoniana

showed a moderate level of
infection while C. thromboides,
Paecilomyces  farinosus  and
Verticillium lecanii were scarce,

Mortality rate of pathogenic
fungi was observed from the
beginning of February up to the
third week of March. According to
seasonal incidence of these fungi
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species, data showed that B.
bassiana was detected from the

first week of February to the

second week of March with a peak
during the end of February.
Mortality rate being 2%, 6.67%
and 1% for the first detection,
epizootic and the last record,
respectively. B. brongniartii and
Zoophthora radicans were firstly
detected on February 1 and lasted
fill March 15. Mortality rate by
these species was 0.67% at
occurrence of their first infection
and 8% and 12% at their epizootic
and last record periods,
respectively. Pandora neoaphidis
was detected one week later after
Beauveria. - This species caused

mortality that fluctuated from

0.67% during February 8 to 8%
during March 15 with a peak on
March 8 (9%). B. alba was
detected from February 8 to the
end of this month. Conidiobolus
coronalus was observed from
February 15 up to March 15 with a
percentage mortality of 1.33% and
3%, respectively. Paecilomyces
was found from the first week of
March to March 15. Verticillium
was observed only one time during
February 8. C. obscurus and C.
thromboides were detected from
February 22 to March 15.

Generally, it
concluded that, regardless of the
aphid host and the season, the
present results indicated that

could . be

Abdel -Rahman, et al. 7

various entomopathogenic fungi
caused aphid mycoses. The
incidence of each pathogen or
pathogen group was estimated
from 2100 cadavers of three aphid
species examined microscopically
during 2003 and 2004 wheat
growing seasons. There are twelve
species of entomopathogenic fungi
identified infecting cereal aphids.
The first case of disease incidence
was observed at the beginning of
February. In addition, the number
of diseased aphids increased by
end of March (Table 3).

Also, data in Table 3 and Figure
1 show that Pandora neoaphidis,
Beauveria bassiana and
Zoophthora radicans seem to be
the most important
entomopathogenic fungi as
biological control- agents due to
their highest values of dominance
and abundance degrees. However,
the high abundance degrees of
Beauveria brongniartii, B. alba,
Condiobolus coronatus, C.
obscurus, C. thromboids,
Entomophthora planchoniana, and
Paecilomyces farinosus which had
low dominance degrees indicate
that these species could be of
economic importance, if the
environmental conditions changed
in their favour. Meanwhile, the
species of Verticillium lecanii and
Basidiobolus sp. which had low
values of dominance and
abundance degrees are expected to
be of little economic importance.
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Regards of seasonal incidence
of these fungi species, data
presented in Table 3 and illustrated
in Figure 2 show that Beauveria
bassiana and Zoophthora radicans
were. observed from the beginning
of February (mortality 2.0 and 0.3
%) up to March 15 (mortality 4.4
% and 9.6%, respectively).
Maximum mortality caused by
these species were observed during
February 22 and March - 8,
respectively. Pandora neoaphidis
was detected after one week later,
post occurrence of the previous
species and lasted till March 15.
Mortality rate by this species was
shown to be 0.67% and 14.40%
according their first infection and
their * epizootic,  respectively.
Beauveria brongniartii and B. alba
were recorded from the first week
of February to the second week of
March with a peak during March

8" and February 15, respectively. .

In respective to the genera,
Conidiobolus app. and
Basidiobolus infected cereal aphid
species on February 8 , one week
after the genus Beauveria. These
genera, however, showed its peak
of activity on March 8 and
February 22. Mortality rates
recorded by these gencra were
0.67, 0.33, 0.33% & 0.33% and
5.60, 5.20, 2.80% & 1.33% at first
infection and epizootic period,
respectively. Entomophthora
planchoniana was found for one
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month from February 22 to March
15 with a maximum incidence
during March 8. Paecilomyces
appeared from the first week of
February to March 15 with
epizootic period during February
8. Verticillium was scarce and
found for two weeks only at the
beginning of the season i.e. from
Februdry 1 to 8.

From the foregoing results, it
could be  mentioned that
entomopathogenic fungi appeared
to be of a significant value in the
natural control of cereal aphids in
the study area. Results of the
present study are in general
agreement with those previously
reported by Dean & Wilding 1973,
Dedryver 1983 and Feng et ol

1991, who found that
entomopathogenic  fungi  are
frequently reported as major

factors suppressing populations of
cereal aphids and can cause sudden
decline of dense populations.

Entomopathogenic fungi are
now being considered as biological
alternative to chemical control.
Several species of
Entomopathogenic fungi can cause
fatal disease in aphids, including
Conidiobolus obscurus (Hall &
Dunn) Remaudiere & Keller,
Erynia neoaphidis Remaudiere &

hennebert, Verticillium lecanii
(Zimmerman) Viegas, various
species of  Beauveria, and
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Paecilomyces farinosus (Holm ex
S.F. Grey) Brown & Smith
(Roberts & Yendol 1971, Samson
et al. 1988).

Members of order
Entomophthorales are excellent
candidates for biological control of
aphids (Latge and Papierck 1988).
Worldwide, Pandora neoaphidis
(Remaudiere & Hennebert) is the
most common and frequently the
dominant-pathogen of  aphids
(Wilding and Brady 1984). This

fungus can cause collapse of

unmanaged aphid  population
within few weeks of the onset of
disease (Feng ef al. 1990). Without
management however, the fungus
is not effective as control agent
alone because it dose not attack
until the aphid population has
peaked and has already caused
considerable damage (Feng ef al.
1991),

REFERENCES

Dean, G.J. and N. Wilding, 1973.

- Infection of cereal aphids by the
fungus Entomophthora. Ann.
App. Biol., 74: 133-138.

Dedryver, C.A., 1983.
pathogenesis of three species of
Entomophthorales of cereal
aphids in Western France, pp.
10-11. In R. Cavalloro [ed.],
Aphid antagonists. Balkema,
Rotterdam.

Facylate, K.K. 1971. Flﬁld studies
of sml invertebrates. 2™ Edition

Tield

317

Vishia Shkoola press, Mosco,
USSR: 424pp.

Feng, M. G., R M., Nowierski, J.B.
Johnson and T. J. Poprwski.
1992. Epizootics caused by

entomophthoralean fungi:
(Zygomycetes,
Entomophthorales) in

pﬁpulations of cereal aphids
om., Aphididae) in irrigated
small grain in Southwestern
Idaho USA. J. Appl. Entomol.
16: 376-390.

Feng, M.G., J. B. Johnson and S.E.
Halbert. 1991, Natural control
of cercal aphids (Homoptera:
Aphididae) by entomopatho-

genic fungi (Zygomycetes:
Entomophthorales) and
parasitoids (Hymenoptera:

Braconidae and Encyrtidae) on
irrigated spring wheat. in
Southwestern Idaho. Environ.
Entomol., 20: 1699-1710.

Feng, M.G., J. B. Johanson and
L.P. KlSh 1990. Survey of
entomopathogenic fungi
naturally infecting cereal aphids
(Homoptera:  Aphididae) of
irrigated  grain  crops  in
Southwestern Idaho. Environ.
Entomol., 19: 1534-1542.

Humber, R. A. 1989. Synopsis of a
revised  classification  for
Entomophthorales
(Zygomycotina). My<otaxon 34
: 441-460.

Latge, J.P. and B. Papierok. 1988.
Aphid pathogens. pp. 323-336.



318 Abdel -Rahman, et al.

In AK. Minks & Harrewjn
{eds]. Aphids their biology,

natural enemies and control,.

vol, 2b Elsevier, Amsterdam,

Roberts, D.W. and W.G. Yendol.

1971. Use of fungi for
microbial control of insects. PP.
125-149. In H.D. Burges & N.
W. Hussey [eds.]. Microbial
Control of Insects and Mites,
Academic press, New York.

Samson, R.A.; Evans, H.C. and J.

entomopathogenic fungi.
Springer, New York. '

Waterhouse, G. M. and B. L.

Brady. 1982. Key to the species
of Entomopgthora sensu Lato.
Bulletin of British Mycological
Society, 16: 113-143.

Wilding, N. and B. L. Brady. 1984.

Descriptions of . pathogenic
fungi and bacteria. Set 82, Nos
812, 814, 817, 820. CMI, kew,

- UK.

P.  Latge. 1988. Atlas of

bw@ﬂ%\@é‘#%ﬁ!éwwﬂiwl

'ﬂlutwuaam!..unﬂmmiwm;)\sm
ksbﬂu_,u.n)s‘p uMiQLQJuJMJQ&A
bgsod dnala — g glal) 41 il puid

M'J‘Q—‘T"t""r“‘"r \’..Y‘,‘.‘...J..&Laquahuu_p‘
Wu\ﬂduﬂugﬂﬂwyﬂm JEIFTILSAPRY WP Iy
Al

pad gall 138 9 AANE QY badl cha il da gl o 0 BRI (kg A A G el
Cra G sdial O ga digan ) 5355 Ada saal) iy ekl e B0 £ g Ui i et )50
i 3, B ¥ e O annpall digall Glsa o3 pndall g J5Y) caal il il
SV Y YL Y g P Albadll e & s e (Cadavers)
bl e ol pdiad L jaall ity bl e te 938 sk B iy a3 g5 Y00t

-Hué*u.‘m,ieunm LAJ“J\UQMJ‘;JMLithbJ!‘ <yl
Jana all (A ol pda Ll paall by phill o Apudiall Cigalt Lo paliadi d.l.:.mfu
cobe o A e

Beauveria < Pandora neodphidis (35 o il 330 (s ol 0
Cra oateS Az panll Sl shaill o bl (w503 Zoophthora radicans < bassiana
5 AN g Babrall Ca IS a8 55 (PLA (e M1 el Ciga A 5l g ASY Yl o0



Zagazig J. Agric. Res., Vol. 34 No .(2) 2007 319

s3A (DLA e Lgle Jgmoadl ol A (o AT il philly 43,y Sl kil 01 gd Ay i
« Beauveria brongniartii A5 Sy il G 08 0 A jah gl Ladss Acd jah
« C. thromboides < C. obscurus : Conidiobolus coronatus < B. alba
& ¢Sadkt o Paecilomyces farinosus « Entomophthora planchoniana
O S O e Ladyy il shadl) 03 Al Cig B0 B gt N Asleat® dpanf cid 9%
A g1l 5030 by il ora S Basidiobolus sp « Verticillium lecanii i
gy ALl ge cljda o
« Beauveria spp. & 35S O gadd Slyhil o3yl pa gall il ity 3haly Laghy
Ot i pudind (o A2l B 1S Precilomyces &3Ss Zoophthora radicans
¢ uba gl G SN £ gl T L o gardl ey gl oed oged A g bl
Condidiobolus spp. wsiali Ladill ¢\ o 133 Pandora neoaphidis kb
L o ety f gaaaly ALl £1 9 dmy Cillinl Oa & pidia (g 930 (B Hass gd
Cra 1035 Ay 5 g3ad) o a3 9 358 Enfomophthora planchoniana sbill \a pu gl
2988 80 Verficillium  (datg s gaad) piiady uyla V0 JAa jaluig il b YY
L e Jad e g 5 NN 030 Jiadd o3 Gipa Clgliall (a2 o
. pt gaalt





