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Table 1. The used isolates of the entomopathogenic fungi

Isolates Host Location Fungi

IRAN 715C Locust (Orthoptera: Acrididae) Ahvaz-Iran M. anisopliae
DEMI001 Rhynchophorus (Coleoptera: Curculionidae) Saravan-Iran M. anisopliae
M14 Soil Garmsar-Iran M. anisopliae
/245 Soil Finland M. anisopliae

Uil g Coygots 0y odiatlsl Tween-80
o313 OGS o LAl 5 edbiainy LAY Cys LT s
b s osls Hge 4 A Joko a5l 5 LS
Sl s O 228 Jamen Solalad Yozl 5 Lng gl
@bz 03 ShleiT Glad J Vb Chle b O il s 445
O g5 1 s 50k 0305 ) 3 el \ Sk (gl B!
Lz (gl sl 5 ol By 533 (255 aie ST el g
oY Sl ol (ST e ) A bslie ol A
s oslizl Gled ) 4l e g5
ok 3T 50 (w3 o3l

LY S b)) o6 cbible ag i an
sde Vo osluw Clle e gl (W S sbwl Sl Aoy
ERCUp g gt g €30 I SS p > ik pgd w0y
@\,Tn\,‘.\sgﬁo,\;ﬁwob;uu,z,.mﬁo.m&,m
duy 5 9k se (B S0 gl e 53 A6 ) D
O))J.&MJ}&&P‘&LALSJ%O})b@d“&j\
ol A eals 513 byl )y ankad oS 6
5o V0 i S am ey sy 2ol b ST
dals s gl 3 1SS aw sl Slas a . 23L asls
Ao 3 /0 Lol pan ol aie OT 51 0L Ll s
ST 4 oS S oS laws i oslizal Tween-80
Azil b S LOT O 4 05w 035 &5 L 5 Ln g
o313 I3 Csbe bl Slo BB gsl> s m O3)0
sk (G453 YO (Slas b 5L SO 4 4 peme 5 S
Sy Dyge 93 g okl cuyp e o s AL et
oo JT Ot Olsiea dbaad mhaw 55 ()6 iy
(Kassa et al., 2002) tus awlss zb Lug
Gl b8 Sy SV s a3 SRl T
slocble a&ulT Lils s balis LTsp 4l

M. coryli Gud a4 g9 9
o8ty b FU o3 T (sla i I axh adsl Comesr
5o (MWL 03T Ol 55 68 s Sl 4y
gl 55 sl s L SNy g g b s

i 8 5 g b Oleds 3y

6 Shulus CLld i 9 WSO
CiS b 3l a6 gballs iS5 gl

&l p A5 eslizwl Sabouraud dextrose agar (SDA)
ool Jaie STLSDA jsp 0 8 70 (2iS Lams 465
Joel Joo dd odiloy 2 G 4 OT oo 5 bl
VO HLid 5 o g 453 VYY) (Gles b oM 551 55 05 S
@QJ;C)BJ\@.u(Wl@sb e 4 el
398 2553 S8 Lama 0T 08 &S0 5 S 51 5l i
m Sl A sl 6 eSS )3 4 caladi HUST 53
S SBeSais s (B slaaa b a5
JKSJ;,;ﬁﬁjﬁ@uﬁzﬁs,o;l:u{..\;ﬁw
Joe 23 8 plonit o 2l SIS Ll 53 S8 o alas
S edaails  &ged Al plail by pul g g S
OT o3 5 Jame dder S8 Laoes 4 p3le CiS7 as
Oly 87 Laoes (695 0B LS Sl dmy b S gk 5
Gl b 5Ll 3 55 10 Ske 4 (54 Cog,b e
56050053 3P ED (pd Cusb )y greds 4255 YEYO
T8 (215050 B i (1585 ol AN P Jslan S5
3,8 plowit SIS o510l
LOT 13 a8 S 1 gl O gamilons s s (51
S 530V 3543 8 Oy o JolS D) ot 155 5!
ol s lo3T aas Lo g a ) ol L 3Ll (S
ol sladd s 5 A esls il 5 CiS oo )
Lo /00 0T &S sl Jhie OT d e Ve (sl



..., Metarhizium anisopliae 3 L., b sl S S 1wy O 5 03l 36T A

Vs a5 b el VY j8) Calisee glaiile s meseS
) Cf @ 5ol S5kl ()
Gloe 38 adl 3G

Ll 53 Rl ool ey ten (ST oyl
dns sskite ol gl s 1L DEMIOOL ; M14 3
O pae DS 208 53 a LCos 5 LCoo palae s
283 p polie 58 15 ) 3550 OT Ol jen
sless Llez 3 i3T5 e LCos 5 LCrp s olul
LCxs (LCs DEMIOOL (LCso M14) Jls
S5 4w 55 sl a5 (aals s DEMIO01+LCos M14
335V 3 g DS A planil ool SLIS” = b IG5
L3 0513 Ky i 5ok <Kt ST oo, g otalia b
3 guin 830 Ol g2 (S o e & 1 SLTa L
L les
yodld fulod 4 yxd

S e 3T Gloy g 5 meseS o Sl ol glaosls
w25 bsy 4 (Abbott, 1925) &gl Jsep b Ol
ol 5 A8 Jdowi 5 4525 (SPSS 21) 5153l 5,5 Probit
BTG g oerph idd awloes LCs0 5 LCos
Il oy 53 bosls K ol da Caliies gla sl
A A O Ced OdE bgae s LOT G4
awslie s ANOVA bl 4525 5 ploil Arcsinyx
0 Olebl plaw 53 HSD-TUKEY 35 4 ba il
Al 3l 55 baslsges ey sl 288 plowil Ay
.45 eslizal Excel v. 2010

]
M. &l pgd o Soyg Swis-cdale sy
28 e g6 il Sbalue 4 Cuws cOrYli
270 5 (HRLLT Blyh

M. Z)6 Calse glasli A3 ol =t

£33 ooz 208 ¥ ol (s 5D VY 50T

5 Bs s YU s bl s ies 4 GLSS 4w )3)
Vb el Y 8) Calibee b0l 5 LOT el
A 5 G
Sl 7o Bl ph 90 (s ) S s bo3T

Slalir Gl gackle L Sldis aewlos )

s g bl Gus ad p93 o Slroyy S5y (OB
L adie (oS sbul 140 B Y Sk &S glaclile
= 5y bl Aty g aeS Cble Ol gea o ble
(il 3 8 ot ) Aol b ke & 55 0T oo
ald a5l e ) i lT (gl Ll Sl
$3hai Sl b B s el ol s 4y CllE Y
3550 o3l ol g a3 (6 sl (Slad sad )3 1 ST a5
Sy calies Ll 0sl 1y 38 5 ey
3 M 31 G5 oS S8 (55, 2 53 Slao s
YO Aol 43 B S, 4 Loy ol 4 i eslinl
wals & O30 i)y oty Swd u‘L'r"" Jib s e il
2S5 SIS Doty ain) g0 O sl s
oo s ol yad 4 eS¢ BL gl I e ld odiBl baoy gy
38 5Ly oy s ghls S g m o b s
5 003 e ks S8 S8 (655 Uy S Aoz s
ol g20 030 (oo, g 5 S g Slain gy 4155 A d
O GleT Lo 51y 6osTaer (obTa sa0ls L
Olje Sa5 Yt 5l dm 5 33l (chalesT gty s
slaad (7,6 65 sl DU (sl ks S e seS e
2503 Josel e OT 5 Jo¥ 5 oY Sl eslinal b o35
3 g 2ssm e S s S
Slo 5 AREST Ll 15 )3 ool S sl 51
(Sun, 1950) wa eslizal Y dslas

i A ANeS LC50 ) asles

e = s 5LC50 )

J#\)\'"j\”\ g;JéJ.&)bjszTsoLgﬂfaj\.U\Lg\j

3 A ol o j3 0ys e Y gy (e



14

VY Jle ) oyles VY e ¢ Al BT Sl

St ST 5 AT Lyl 2 55 M14 wlaer sl

(Y Jsdr) 5,05 (gl as 0 Lol o 4 S

LCs0 4 4x5 L &5 5ls Olis gl e 5 2 &le)]T
@ ST ML i (i S 5 0l s

Ol gl oo 303 BT (S5 5l a0 ) 655

Calises glaasli 4 s Myzocallis coryli as £33 o Sre, o35 e bale gla STy S 4 o - Y Jgdr

@l e 5 A&aLST Ll 15 > Metarhizium anisoplia 6

Table 2. Probit analysis of concentration-mortality responses of second instar nymphs of Myzocallis
coryli to different isolates of Metarhizium anisoplia under laboratory and field conditions

* LCso LCoo Relative
Treatments Slop+ SE (dF=2) (x10° spores/ml) (x108 spores/ml) activit
= (95% CLs) (95% CLs) y
0.51 3.20
IRAN715C  0.4620.06 05 (0.19-1.06) (0.92.26.10) 5.88
Pl 3.00 40.40
S DEMI001 0.41+0.06 0.7 (1.35-6.62) (6.75-101.00) 1
8 0.31 0.21
8 M14 0.69+0.08 4.4 (0.23.162) (3.48.111.10) 9.68
111 3.49
V245 0.51+0.06 4.2 (041.11.90) (0.23.121.80) 2.70
0.50 3.35
IRAN715C  0.45:0.08 14 (0.19.1.04) (0.94.28.80) 3.62
181 106.00
o DEMIOOL 0.34+0.05 03 (0.63.452) (10.60.1133.00) 1
T 0.43 4.44
M14 0.64+0.07 8 (0.20-2.61) (5.20.182.40) 4.20
1.50 0.07
V245 0.48+0.06 4 (0.02.21.00) (0.36-1.60) 1.20
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Table 3. Probit analysis of time-mortality responses of second instar nymphs of Myzocallis coryli to
different isolates of Metarhizium anisoplia at the concentrations of 107 and 108 (spores/ml) under
laboratory conditions

Dosage / Treatments 1 LTso (95% CLs)
Slop+ SE (df=8) (h)
IRAN715C 3.94+0.32 38 /.84
~ 9420. : 7.37-8.42
= DEMI001 3.1240.27 31 8.08
B 1220, : 7.47-8.86
5 M14 3.13+0.25 11 .11
= 1320. 6.62-7.71
- V245 4.47+0.04 18 9.14
4720, : 8.56-0.92
IRAN715C 3.37+0.23 5.8 5.66
~ 5.31-6.04
% DEMI001 2.81+0.22 31 6 3%?7850
5 M14 3.57+0.22 41 3.71
= S720. : 3.45-3.97
- V245 3.49+0.27 71 /.18
A4920. : 6.73-7.72
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Table 4. Probit analysis of time-mortality responses of second instar nymphs of Myzocallis coryli to
different isolates of Metarhizium anisoplia at the concentrations of 10t and 10*2 (spores/ml) under field

conditions
Dosage / Treatments v LTso0 (95% CLs)
Slop+ SE (df=8) (h)
6.57
g IRAN715C 3.05+0.23 7.4 (6.12-7.09)
E 8.08
g DEMI001 2.89+0.25 2.6 (7.43-8.93)
2 M14 3.72+0.24 13.9 4.9
: 7240, : (4.51-5.46)
=) 8.72
V245 3.86+0.34 2.1 (8.13-9.50)
5.61
g IRAN715C 3.67+0.23 3.8 (5.42-6.82)
E 6.58
g DEMI001 2.30+0.20 3.3 (644-678)
& M14 3.38+0.21 4.0 381
: .380. : (3.56-3.84)
=) 5.33
V245 3.45+0.23 10.7 '

(4.99-5.67)
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Table 5. Comparison of the average mortality of second instar Myzocallis coryli under the influence of

single and combined treatments using Tukey test (P=0.05)

MeanzSE Treatment

25+ 22 LCsoM14

23+ 22 LCssDEMI001

26+ 32 LC,sDEMI001+ LCsM14
3+0.2° Control
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Abstract

The greatest damage to hazelnut is due to its pests. Filbert aphid Myzocallis coryli is one of the
important pests of this tree. In order to reduce the population of hazelnut aphids, which causes severe
damage to this plant, the use of biological control method based on insect pathogenic fungi in laboratory
and field conditions is purposed. In this study, the effects of four isolates DEMI001, IRAN 715C, M14,
V245 of M. anisopliae were used and evaluated on the second instar nymphs in laboratory (25+1 °C,
65+5% relative humidity and photoperiod 16: 8 hours dark: light) and field conditions (3013 °C, 55+6%
relative humidity and photoperiod 14:10 dark hours: Ligh). In order to evaluate the effects of four
isolates from the lethal concentration for 50% of the population (LCs) probit analyses program of SPSS-
21 software was used. The LCsq value achieved from the effect of, IRAN 715C, DEMI001, M14 and
V245 isolates on the second instar nymphs of the aphid in laboratory and field conditions were 5.13x107,
3.00x106, 3.09x107, 1.11x10° (spores/ml) and 5.03x107, 1.81x10° 0.43x10°, 1.5x10° (spores/ml),
respectively. The results of this study showed that the isolate M14 is more effective on the second instar
nymphs of this aphid. Also, for controlling the aphids’ nymphs in field conditions, a higher concentration
of fungal suspension is required compared to experimental conditions. In evaluate interaction between
two isolates additive or synergistic effect was not observed.
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