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ABSTRACT

This work was carried out of 200 samples from Abo-Ghalab- Kafr El-Shikh Governorate and Elnobaria - Elbehira
Governorate only 30 samples (15 %) contained Entomopathogenic fungi, i.e., 18 isolates from Beauveria bassiana,
12 isolates from Metarhizium anisopliae. The fungi were propagated on Peptone media and rice grains. Peptone
media gave the highest conidiospore production by B. bassiana and the rice media gave the highest conidiospore by
M. anisopliae. Conidia were prepared in laboratory for bioassay at the concentrations of 2 x 102, 2 x 10® and 2 x
10 * spores/ ml. (C,, C, & C;). Results obtained successful control against larvae of Galleria mellonella. Sudies
were carried out in the laboratory. The entomopathogenic fungi showed a high effect on Pegomyia mixta either in
the laboratory and field experiments.
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INTRODUCTION

Sugar beetBeta vulgaris is one of the most important cultivations in Egysid other countries. Sugar beet is
cultivated for its roots (cone shaped white rootg)ich contain sucrose. Sugar beet plants arekattiaby several
insect pests and diseases, among these insediseaseigar beet flyiPegomyia mixta which considered the most
important insect pests in Egypt. This leaf mingrsl@ggs on the underside of the leave of smallsbé¢dtched
larvae enter the leaf and mine out its inner pagidseveral biological control techniques have kearied out in
different countries Abdel-Moneinet al., 2014 and Mohamed Abdel-Raheem, 2015. One oéthethods was the
use of entomopathogenic funBi bassiana, M. anisopliae and the bacteri®acillus thuringiensis (Dipel 2x). In
2004, Ibrahimgt al. reported that Dipel 2x, eliminated 15.82%Fofmixta, while B. bassiana suppressed 35.53 of
the population Abdel-Raheem, 2005 and Zaki and ABRddeem, 2010. Veen and Ferron, 1966, Saétad,, 2015,
Abdel-Raheem,et al., 2015, 2016, Ismail, et @15 2016, Sabbour and Abdel-Raheem, 2016 and ,Salah,
2016 isolated some entomopathogenic fungi and itsted control insect pests in sugar beet and otiteps in
Egypt.

MATERIALSAND METHODS

Entomopathogenic Fungi:

Soil samples were collected from Kafr EI-Shikh aalhehira Governorates from the fruit farms for paqy
entomopathogenic fungi following the technique tedaby Zimmermann (1986 & 1998) using larvae of ghater
wax moth,Galleria mellonella L. as a susceptible insect host. Dead larvae eatected from soil samples, washed
with sterilized distillated water and kept in Patithes on moistened filter paper at 24 +2 °C &¥l8B% RH. .

Fungi cultures:

The tested entomopathogenic Fumdétarhiziium anisopliae (Metchinkoff) Sorokenand Beauveria bassiana (
Balsamo ) Vuillemin isolated from sojland grown on peptone media (10g Peptone, 40g DextRy Yeast extract,
15g Agar and 500 ml. Chloramphenicol and complétedne liter by distilled water). The media wasosidved at
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120 oc for 20 minutes, and poured in Petri-dishes (10 dimmeter x 1.5 cm) then inoculated with the two
entomopathogenic fungi and kept at 25@2nd 85 +5 R.H. The fungal isolates were re-catlugvery 14-30 days
and kept at 4C.

To obtain a huge numbers of conidia, bBttbassiana and M. anisopliae isolates were propagated on wetted rice.
Two Kilos gram wetted rice was washed in boiledewdbr 10 min. and put in thermal bags. These hage
autoclaved at 120°C for 20 min., then infected bthhisolates and incubated at 26 + 1 °C for 15 dale Conidia
were harvested by distilled water and filtered tigio cheese cloth to reduce mycelium clumps and M86&6 was
added.

Preparing of the concentrations:

Conidia of fungal isolates harvested by rising véthrilizing water 0.5% Tween 80 from 14 days oldtwre rice
media. The suspensions were filtered through chelesle to reduce mycelium clumping. Conidia wereirmed in
the suspension by using a haemocytometer (HirscrBahmm x 0.0025 mfi. The suspension was put in plastic
bottles (2 liter). To restore the virulence of ieelates it was passed through their natural hesk, moth larvae
Galleria mellonella. Three concentrations were prepared) @1, (C,) 2x10 and (G) 2x10* Spores /ml in both
entomopathogenic fungi.

Bioassay procedure:

1- Effect ofB. bassiana andM. anisopliae isolates on eggs &fegomyia mixta:

The eggs oPegomyia mixta were treated with the following concentrations (@ 2x10° and 2x16 spores / ml.)
each concentrations includes three replicates. Egltate contained five eggs.

2- Effect ofB. bassiana andM. anisopliae isolates on the larvae Begomyia mixta:

The larvae oPegomyia mixta were put in Petri dishes (12 cm diameter) placedtied filter paper and dipped in
the previous concentrations.

3- Effect ofB. bassiana andM. anisopliae isolates on the pupae Bégomyia mixta:

The pupae oPegomyia mixta were put in Petri dishes (12 cm diameter) placedttied filter paper and dipped in
the previous concentrations.

Field experiments:

Experiments were carried out to study the Viruleotthe tested fungi against the target insectspelsiring the two
successive seasons 2014&2015 starting from thedirMarch 2014 to evaluate the virulence of thetdd fungi
againstPegomyia mixta under field conditions. Four random plots of sulgeet were selected; each firbassiana,
M. anisopliae and the other for control) to carry out the fielgperiment.

B. bassiana andM. anisopliae were applied, each as a single treatment at tieeofa2x1@ spores / ml.. Treatments
were performed at the morning early with a terr Bjgrayer. Percentage of mortality /plot was caltad after 7, 14,
and 21 days of the application. Each treatmentreplcated three times.

The reduction percentages in the population dew$iBegomyia mixta in relation to the pre-treatment count were
calculated according to Henderson and Tilton foen(1955) as follows:

Reduction percentages =1 - ---------------- X010

Where: Tb and Ta are pre- and after-treatment spuespectively.
Cb and Ca are untreated checks before and aftgnteat.
Data of the percentages reduction were subjectsiirple analysis of variance.

RESULTS
The data in table (1) obtained the entomopathogEnitgi Metarhizium anisopliae (Metchinkoff) Sorokenand

Beauveria bassiana (Balsamo) Vuillemin isolated from soils. The fungisitive ofB. bassiana was 10% from Abo-
Ghalab and 8% from Elbehira. The fungi positivevbfanisopliae was 8% from Abo-Ghalab and 4% from Elbehira
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Table (1): Numbers of positive entomopathogenic fungi recovery by trapping with larvae of G. mellonella from soil samples collected
from Abo-Ghalab and Elnobaria in Egypt and their rates of incidence (%)

Plant Number of sample Fungi pos_itive samples and_incidence (%0)
B. bassana M. anisopliae
Kafr El-shikh 100 10 (10 %) 8 (8 %)
Elbehira 100 8 (8 %) 4 (4 %)
18 (9 %) 12 (6 %)
200 (9 %) (6 %)
Total 15 %

Table (2) showed that the percent mortalities @mined in the third day d@dalleria mellonella larvae treated with
Beauveria bassiana isolate from Kafr EI-Shikh. The percent of mortialt are increased gradually and reached to the
maximum (100 %) mortality when treated with the cemtration (G) after 8" day from treatment and reached to
100 % mortality after 9 day when treated with the concentratiors)(@om M. anisopliae). The percent of
mortalities ranged between 92.0 to 100 and 60808 withB. bassiana andM. anisopliae, respectively, in the'8
day after treatment. This means tiBatbassiana isolation is more effective thakll. anisopliae. The percent of
mortalities with all concentrations {(CC, and G) of B. bassiana isolation at & day were 92, 97 and 100 %,
respectively. The corresponding results viithanisopliae isolation were 60, 78 and 80%, respectively.

Table (2): % Mortality Galleria mellonella lar vae treated with Beauveria bassana, and Metarhizium anisopliae isolates from Kafr El-

Shikh
% of Mortality
Days after treatment B. bassana M. anisopliae
control KB1 KM1
Ci| G G G G G

2 0.0 0.0 0.0/ 0.0 0.0 0.4 0.0
3¢ 0.0 10.5| 135 155 85 9.1 12(5
4n 0.0 15.5| 17.00 185 100 14/5 165
5n 0.0 16.0{ 175 20.0 13.p 16/5 180
6" 0.0 40.0 | 43.0| 60.0| 40.0| 41.0| 445

7 0.0 70.0f 755 85.0 555 700 730
g" 0.0 92.0/ 97.00 100 605 78/0 800
C 0.0 100| 100| 100 72. 820 1Q0

*C, = 2x10% C, =2x10° spores’ ml. C3 = 2x10 * spores/ mi.

Table (3) showed that the percent mortalities dr&alleria mellonella larvae treated witiBeauveria bassiana
isolate from Elbehira were reached to 100% moytaiihen treated with the concentration;\@fter 7' day from
treatment and reached to 100 % mortality afterd@y when treated with the concentration&QCs) from M.
anisopliae.

The percent of mortalities ranged between 95 & 0@ 75 & 85 % withB. bassiana and M. anisopliae,
respectively, in the "7 day after treatment. This means tiatbassiana isolation is more effective thaM.
anisopliae. The percent of mortalities with all concentraidi@;, C, and G) of B. bassiana isolation at ¥ day were
79, 95 and 100 %, respectively. The correspondasylts withM. anisopliae isolation were 60, 75 and 85%,
respectively.

Table (3): % Mortality Galleria mellonella larvae treated with Beauveria bassana, and Metarhizium anisopliae isolates from Elbehira

% of Mortality
B. bassiana M. anisopliae
Days after treatment control EB1 EMlp

*Cp | G Cs C, C, Cs
2" 0.0 0.0| 0.0/ 0.0 0.0 0.0 0.0
3¢ 0.0 15 20 25 12 15 15
40 0.0 25 33 40 15 16 20
50 0.0 35 49 60 25 30 45
6" 0.0 55 65 75 | 40.0| 45 50
70 0.0 79 95| 100 60 75 84
gn 0.0 100| 100f 109 70 8( 94
Tl 0.0 100| 100] 104 80| 10p 140

*C, = 2x10% C, =2x10° spores/ ml. C3 = 2x10 * spores/ ml.
Table (4) showed that the percent mortalityPeflomyia mixta eggs treated witBeauveria bassiana isolates from

Kafr EI-Shikh were reached to 100% mortality whezated with the concentrationdjGfter 6" day from treatment
and reached to 73 % mortality aftét @ay when treated with the concentratios) @m M. anisopliae.
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The percent of mortalities ranged between 60 to a66 45 to73 % withB. bassiana and M. anisopliae,
respectively, in the '6 day after treatment. This means tiatbassiana isolation is more effective thaM.
anisopliae. The percent of mortalities with all concentraidi@;, C, and G) of B. bassiana isolation at & day were
60, 75 and 100 %, respectively. The correspondasylts withM. anisopliae isolation were 45, 60 and 73%,
respectively.

Table (4): % Mortality Pegomyia mixta eggstreated with Beauveria bassiana, and Metarhizium anisopliae isolates

% of Mortality
Days after treatment B. bassana M. anisopliae
control KB1 KM1
CG |GG |G |G |G| G
2 0.0 0.0 0.0/ 0.0 00 00 0p
3¢ 0.0 0.0 0.0/ 0.0 00 00 0p
4n 0.0 10| 13| 20 8 11 14
5n 0.0 45| 55| 60| 25| 33 5(
6" 0.0 60 | 75| 100 | 45| 60 | 73

*C, = 2x10% C, =2x10° spores’ ml. C3 = 2x10 * spores/ mi.

Table (5) showed that the percent mortalityPeflomyia mixta larvae treated witBeauveria bassiana from Kafr
El-Shikh were reached to 100% mortality when tréatéth the concentration @Cafter 10" day from treatment and
reached to 100 % mortality after"idlay when treated with the concentratiog) @m M. anisopliae.

The percent of mortalities ranged between 90 to &466 66 to75 % withB. bassiana and M. anisopliae,
respectively, in the I day after treatment. This means tiatbassiana isolation is more effective thail.
anisopliae. The percent of mortalities with all concentratiaf@;, C, and G) of B. bassiana isolation at 18 day
were 90, 92 and 100 %, respectively. The correspgnesults withM. anisopliae isolation were 66, 65 and 75%,
respectively.

Table (5): % Mortality Pegomyia mixta larvaetreated with Beauveria bassiana, and Metarhizium anisopliae isolates

% of Mortality
Days after treatment B. bassiana M. anisopliae
control KB1 KM1
*Ci1 | G Cs C | C Cs
2™ 0.0 00| 0.0/ 00 00 00 O0.p
34 0.0 00| 004 00 00 00O 0.
4m 0.0 13 15 18 10, 14 14
5" 0.0 32| 33| 44| 17 32 44
6" 0.0 40 43 60 | 40 | 41 | 44
™ 0.0 70| 75| 85| 55 5§ 66
gn 0.0 73 77 87 55 60 71
g" 0.0 80| 83| 97| 60 60 71
10" 0.0 90 | 92| 100 66 65 75
117 0.0 100| 100, 1009 73 8 100

*C, = 2x10% C, =2x10° spores’ ml. C3 = 2x10 * spores/ mi.

Table (6) showed that the percent mortalityPeflomyia mixta pupae treated witBeauveria bassiana from Kafr
El-Shikh were reached to 100% mortality when tréatéth the concentration @Cafter 12" day from treatment and
reached to 100 % mortality after"lday when treated with the concentratiog) @m M. anisopliae.

The percent of mortalities ranged between 92 to 208 60 to80 % withB. bassiana and M. anisopliae,
respectively, in the 2 day after treatment. This means tfatbassiana isolation is more effective thaM.
anisopliae. The percent of mortalities with all concentratiaf@, C, and G) of B. bassiana isolation at 19 day
were 92, 97 and 100 %, respectively. The correspgnesults withM. anisopliae isolation were 60, 78 and 80%,
respectively.
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Table (6): % Mortality Pegomyia mixta pupae treated with Beauveria bassiana, and Metarhizium anisopliae isolates

% of Mortality
Days after treatment B. bassiana M. anisopliae
control KB1 KM1

Ci | G GCs G G G
2" 0.0 00| 00f 00 040 00 0.p
31 0.0 0.0| 00/ 00 040 00 0.p
40 0.0 0.0| 0.0/ 0.0f 0.0 0. 0.0
50 0.0 0.0| 00/ 00 040 00 0.
6 0.0 00| 0.0| 0O| OO| 0.0 | 0.0
7 0.0 10 13 15 8 11 15
gn 0.0 18 19 27 11 18 33
g 0.0 20 26 45 13 23 35
10" 0.0 40 | 43 60| 40| 45 44
11" 0.0 70 75 85 55 70| 73
12" 0.0 92 97| 100 60 78 8(
13" 0.0 100| 100{ 1004 72 87 9f
14" 0.0 100| 100/ 100 85 86 100
15" 0.0 100| 100, 109 100 10p 1QO

*C, = 2x10% C, =2x10° spores/ ml. C3 = 2x10 * spores/ ml.

Field experiments:

An area of about 21007mvas chosen in Abo-Ghalab region, Kafr EI-Shikh Emerate, cultivated with sugar beet
plants in mid-September 2014. Infestation Withmixta started to appear during the second week of JarAHr5.

In mid- February, the first application was carriimat using two entomopathogenic furggauveria bassiana, and
Metarhizium anisopliae

Table (7): Field application with Beauveria bassiana, and Metarhizium anisopliae on Pegomyia mixta at Kafr El-Shikh Governorate
season (2014-2015)

Treatment Virulence ofB. bassiana, andM. anisopliae
No of infested / 10 plant  No of infested leajes dflinfested / egg patch / plafit  No of infested/der / plant

6 March
Control 7 (70%) 12 10 20
B. bassiana 7 (70%) 11 13 22
M. anisopliae 8 (80%) 12 12 21
13 March
Control 7 (70%) 13 11 21
B. bassiana 1 (10%) 4 5 4
M. anisopliae 2 (20%) 6 6 15
20 March
Control 6 (60%) 12 10 20
B. bassiana 0.0 (0 %) 0.0 0.0 0.0
M. anisopliae 1 (10 %) 2 3 0.0

The number of infested / 10 plants was 70 % betwedirst spray bys. bassiana and reached to 10 % after seven
days from treatment and reached to zero% infedted B4 day from first treatment. Also, The numbéinfested
leaves 11 before the first spray Bybassiana and reached to 4 after seven days from treatnmehteached to zero
infested after 14 day from first treatment.

The number of infested egg patch / plant 13 befloeefirst spray byB. bassiana and reached to 5 after seven days
from treatment and reached to zero infested aftatal from first treatment.

The number of infested larvae / plant 22 beforefitisé spray byB. bassiana and reached to 4 after seven days from
treatment and reached to zero infested after 14rdayfirst treatment.

The number of infested / 10 plants was 80 % betfvedirst spray byetarhizium anisopliae and reached to 20 %
after seven days from treatment and reached to ihf®gted after 14 day from first treatment. Aldwe humber of
infested leaves 12 before the first sprayBbbassiana and reached to 6 after seven days from treatnmehteached
to 2% infested after 14 day from first treatment.

The number of infested egg patch / plant 12 befloeefirst spray byB. bassiana and reached to 6 after seven days
from treatment and reached to 3% infested afteda4from first treatment.
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The number of infested larvae / plant 21 beforefitst spray byB. bassiana and reached to 15 after seven days
from treatment and reached to zero infested aftatal from first treatment.

Table (8): Field application with Beauveria bassiana, and Metarhizium anisopliae on Pegomyia mixta at Kafr El-shikh Governorate
season (2015-2016)

Treatment Virulence ofB. bassiana, andM. anisopliae
No of infested / 10 plants  No of infested leajes dfliinfested / egg patch / plaft  No of infested/dar/ plant

5 March
Control 6 (60%) 14 12 25
B. bassana 6 (60%) 13 12 25
M. anisopliae 7 (70%) 13 12 23
12 March
Control 6(60%) 14 13 25
B. bassiana 2 (20%) 3 4 12
M. anisopliae 3 (30%) 6 6 14
19 March
Control 7 (70%) 13 13 24
B. bassiana 0.0 (0 %) 0.0 0.0 0.0
M. anisopliae 0.0 (0 %) 0.0 0.0 0.0

The number of infested / 10 plants 60 % beforefitisespray byB. bassiana and reached to 20 % after seven days
from treatment and reached to zero% infested aftegtay from first treatment. Also, The number désted leaves
13 before the first spray bB. bassiana and reached to 3 after seven days from treatmmhtr@eached to zero
infested after 14 day from first treatment.

The number of infested egg patch / plant 12 befloeefirst spray byB. bassiana and reached to 4 after seven days
from treatment and reached to zero infested aftatal from first treatment.

The number of infested larvae / plant 25 beforefitst spray byB. bassiana and reached to 12 after seven days
from treatment and reached to zero infested aftatal from first treatment.

The number of infested / 10 plants 70 % beforefitiespray byMetarhizium anisopliae and reached to 30 % after
seven days from treatment and reached to Zero%tedeafter 14 day from first treatment. Also, thamber of
infested leaves 13 before the first sprayMbstarhizium anisopliae and reached to 6 after seven days from treatment
and reached to Zero% infested after 14 day frost fieatment.

The number of infested egg patch / plant 12 beffioeefirst spray byMetarhizium anisopliae and reached to 6 after
seven days from treatment and reached to Zero%tedefter 14 day from first treatment.

The number of infested larvae / plant 23 beforefits¢ spray byMetarhizium anisopliae and reached to 14 after
seven days from treatment and reached to zeraadfedter 14 day from first treatment.

Finally, these data clear that the entomopathodemnigi B. bassiana andMetarhizium anisopliae can be used as a
promising agent in pest control and integrated pesbagement programs instead of conventional peessicto
reduce the environmental pollution especially wtenpests were under the economic threshold.

DISCUSSION

This study carried out some isolates from sBilbassiana and M. anisopliae and used it as agent control and
evaluate the virulence, Abdelraheem, 2005 isoldedassiana and M. anisopliae from Cassida vittata and
Scrobipalpa ocellatella and used to control the insects, Salem, et all52@ok Soil samples from different
governorates i.e., Elbehaira (119 samples), KafStiEdeikh (103 samples) and Aswan (97 samples) were
investigated. Only 10 samples (3.134 %) containegbraopathogenic fungi, i.e., 7 isolates contBeauveria
Bassiana and 3 isolates contaetarhizium Anisopliae. and Saleh, et al., 2016 studied

Abundance of entomopathogenic fungi (EPF) in sbffuit orchards located at Alexandria desert rdagypt, was
studied through biweekly soil samples collectedrfrdanuary to June 2015. Three entomopathogenic¢ ¢ondd be
isolated and identified namelfgeauveria bassiana, Metarhizium anisopliae and Verticillium lecanii. B. bassiana
was the most abundant fungus forming 25% of tatliected samples followed by. anisopliae (17.76%) andv.
lecanii (14.49%). All fungi occurred heavily during JanuaosyMarch and disappeared gradually during Apri an
May.
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The entomopathogenic funds, bassiana was more virulence thaM. anisopliae according Abdel-Raheem, 2005
and Zaki and Abdel-Raheem, 2010.

This result compatible with Maniania (1991) whorfduthat both oB. bassiana andV. lecanii caused mortalities of
up to 97 and 100% i€hilo partellus, respectively. Zaki (1998) reported thatbassiana as an entomopathogenic
fungi showed high effects on the aplighis craccivora and the white flyB. tabaci infesting cucumber. Abdel-
Bakyet al. (2005) mentioned that entomopathogenic fungi chgsed mortality to whitefly.
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