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Figure 1. The effect of B. bassiana on Z. pyrina from left to right
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Table 1. Mortality of larvae of Zeuzera prrina at concentrations of 1.5x10 8, 1.5x10 7 and 1.5x 10 8
(CFU/ml) of fungi within 16 days of the experiment (n = 15, 3 replicates)

. . cumulative mortality of larvae at different days
various concentrations after the start of the experiment (percent)
of fungi (CUF/ml)
5days 6days 9days 12days 14days 16 days
B. bassiana 0(0%) 0(%) 1(7%) 1(7T%) 3(20%) 7 (47%)
1.5*108 M. anisoplaie 0(0%) 0(0%) 4(27%) 4(27%) 7(47%) 9 (60%)
B.bassiana & M.anisoplaie 0(0%) 0(0%) 6(40%) 6 (40%) 10 (67%) 12 (80%)
B. bassiana 0(0%) 0(0%) 5(43%) 5(43%) 8(54%) 11 (74%)
1.5*107 M. anisoplaie 0(0%) 2(14%) 7(47%) 7 (47%) 10 (67%) 13 (87%)
B.bassiana & M.anisoplaie 0(0%) 3(20%) 10 (67%) 10 (67%) 12 (80%) 14 (95%)
B. bassiana 0 (0%) 3(20%) 11 (74%) 11 (74%) 14 (94%) 15 (100%)
1.5*108 M. anisoplaie 4 (20%) 8(54%) 13(80%) 15(100%)
B.bassiana & M.anisoplaie 4(27%) 8(55%) 13(87%) 15(100%)

@ ol (6wl @, B8 90 S 5 g M. anisoplaie 4 B. bassiana sl z,8 ;| LCso polie
ools HLas ¥ Jgaz 0 Gislesl £958 5l s VF 9V F ANY & b slajg, yo bl S slag,Y
B. )5.~é.> )b ‘-g..?b..’ )'5) )Q (Lm5)‘>! /(b’ 9 gjfc) LCSO )L)JLA 4\5 ..).3;)‘;) QL.M.: E.JL_}
,» Manisoplaie jpa> o a5 Jb ,0 09 ) e s0aS V/0 X\ - 'bassiana
ko 2 eSS VMBXN 2 g8 90 pa a0 g ) (oo g0 VB XY T g, e
29 M. anisoplaie ;I i, B.bassiana sl Sowas clale Pl ol ply cwl 2
Sass edale oy SM. anisoplaie g B. bassiana z,8 g5 (8+:0+) coS 5 a5 Jb o
asls plad |y Sawas cdale BBlas sl 59, Gled )0 7,8 90 oS 5 g s olas |
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Table 2. LCsy values of B. bassiana and M. anisoplaie and combining B. bassiana and M.
anisoplaie on days 5, 6, 9, 12, 14 and 16 after the start of the experiment

LCso values of fungi B. bassiana Fungicidal concentration(CFU/ml)
and M. anisoplaie

5 days 6 days 9 days 12days l4days 16 days

B. bassiana 1.5%10%1  1.5*107 1.5*10%° 1.5*10*7 1.5*10%6 1.5%10*°
M. anisoplaie 1.5%106 1.5*10*° 1.5*10%! 1.5*%10%9 1.5%10%6 1.5*10%%
B.bassiana & M.anisoplaie 1.5%105 1.5*%10* 1.5*10%2 1.5*10%5 1.5*%10%% 1.5*10%°

2 oS VO x) TP B bassiana z,B jea> ;0 V& 35, 50 ag,Y LCso ke p ieS
M. anisoplaie z B ;8> ,0 VY 35, ;.0 LCso lade (o yieS a5 Jb> jo cenl id s
B. @) 55 2 jpa> ;5% 3, ;0 LCBO e (a8 5 id (oo p guuis VOXY TR
Wb lag,Y cplpls el ) e 5 oS V/0OX) T M.anisoplaie 4 bassiana
oasline wlals 70+ b w,X 1,8 B bassiana z,B8 5,00 ,0 (g, VF) (o iin o9,
S g ale plasly gg,¥ wlali p iV Y 5, ,0 M. anisoplaie z,8 a5 Jl> o 0e
—ansls 1) g9,Y olals oy i 4 39, ,o M. anisoplaie 4 B. bassiana gz, g0 (0-:0+)
I, 56 cn e M. anisoplaie 4 B. bassiana z,B g0 oo 5 45 conl ime cpd ol il

(Y Jgaz) &5l ey o yxalisS 5o

B. bassiana z,18 go 3l eolatwl a5 o Lasein (Y 5V Jgoz) sdwl Caws 4 gl bl
Gl 0ds bl > slag Y e 9 50 el M. anisoplaie

wesa> ,o (Deseo et al., 1984; Deseo & Docci, 1985 ) lawgi oads plxil asllas o
onds 5,5 bl oY slaws il 55 M. anisoplaie o B. bassiana z,6 g 3G
65k g B.obassiana z B sl leg a5 ol ooy flas LILG) o o £L o ol
M.anisoplaie g3 Lol dges sl 1o g S 0 o 030/A )l 4y Bacillus thuringiensis
S, syl e 9 S e o0 YOIO

T8 S5l Hgmmilimga 0,5 a5 0l sols lad LT s slo L 5o (6,500 (o 0
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(Tucker et al., 2004; Huang et al., 2005; Westwood et al., 2005 )
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Abstract

Zeuzera pyrina (Linnaeus, 1761) (Lepidoptera: Coccidae) is a polyphagous
pest that feeds more than 100 plant species. Entomophagous fungi are one of the
limiting factors to control the population of this pest in nature. In this study, the
lethal effect of two fungi Metarhizium anisopliae and Beauveria bassiana on the
first and second larval instars of Zeuzera pyrina was investigated in laboratory
conditions. The first and second instar larvae of Z. pyrinia were collected from the
branches of walnut trees in Baft, Kerman province, Iran. The larvae were
transferred to sterile Petri dishes after sterilization with Mercury chloride and
distilled water. Spore suspension at concentrations of 1.5 x10 ¢, 1.5x10 /, 1.5x10 8
conidia/ml was prepared, and then mortality rate of adults was examined after 5,
6, 9, 12, 14, 16 days. The lowest value LCso in presence of B. bassiana (16 day),
M. anisoplaie (12day) and two combined fungi (50:50), M. anisoplaie and B.
bassiana (9 day) was 1/5x10*°, 1/5x10%° and 1/5x10%? conidia/ml respectively.
Therefore, the combination of two B. bassiana and M. anisoplaie fungi had the
best effect in the shortest time and M. anisoplaie had better effect than B.
bassiana. Nowadays, biological control is one of the best and most practical
control programs to protect of environment; biological control of pests, chemical
pesticides that have harmful effects on humans and other organisms. In this study,
the simultaneous use of two fungi B. bassiana and M. anisoplaie caused to 100%
mortality of woodworker worm larvae during 16 days in concentration of1/5 x10 8
conidia/ml.

Keywords: Biological control, Beauveria bassiana, Metarhizium anisopliae,
Zeuzera pyrina, walnut tree.
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