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Abstract

Background & Objective: The compatability of biological control agents with pesticides is a central
concern in integrated pest management programs. Beauveria bassiana (Bals.) Vull is one of the
entomopathogenics fungus. The fungal vegetative growth might change due to chemical pesticides that
are used for protect of plants. The aim of this study was to evaluate the compatibility of Achillea
millefolium L. and Metha pulegium extracts with fipronil, phosalone, sulfur and benomyl pesticides with
B. bassiana.

Material and Methodology: The experiment was done based on a complete randomized design at
Tabriz Azad University Iran, during 2018. PDA fungal cultivation medium was amended with plant
extracts and chemical pesticides at concentrations of 250, 500, 750 and 1000 pl/lI and the fungal
vegetative growth was evaluated. Extraction was done by using acetone and methanol as solvents.
Medium without pesticide and extract was used as control treatment.

Findings: The highest inhibition in fungal mycelium development was observed in 250 and 500 pl/I of
benomyl. Inhibition in fungal mycelium development in 750 pl/l was as follows: phosalone and benomyl
> sulfur and fipronil >M. pulegium > A. millefolium extract. In 1000 pl/l pesticides had the highest
inhibition in its development. The fungal vegetative growth showed that no significant difference
between the acetonic and methanolic extracts of A. millefolium and M. pulegium.

Discussion and conclusion: The results showed that extracts of A. millefolium, M. pulegium and fipronil
in low concentration were compatible whit B. bassiana and it seemed that using of them with the defined
concentration along the Entomopathogenic fungi could be propper in management integrated program.

Keywords: Entomopathogenic, Asetonic extract, Inhibition, Methanol extract, Pesticides.

1- M.Sc. Graduate, Department of Plant Protection, Tabriz Branch, Islamic Azad University, Tabriz, Iran.
2- Assistant Professor, Department of Plant Protection, Tabriz Branch, Islamic Azad University, Tabriz, Iran.
*(Corresponding Author)

Archive of SID.ir


mailto:ma.jamshidi@yahoo.com

Archive of SID.ir

ay

e (2, oo ‘SLQ&S&éT 9 sbbf o lac > L™

olaIe b slaaal, ol 2o 1, B. bassiana Lol b
Sl (Soe Lal o oo JSis (V5520 5 (Llgdbicdn
a5 olml g 5lew w2 plilie Jb g (Ybso slaaiul) 59,
oles Ngumbi (2011) bawgs sais plomil slajiolesT (V)
S do B de JpuS 4 ol g B el sl sleafas oS sls
@B .xs4 LChilo partellus Swinhoe) .o )3 lg>adls
5 4 ol eauiSe ST cuxax als I, B. bassiana
4 ol 0955 dgesd g ogil st 518 g cl o i i S
o9l adg5 g ool (B9 (V) Sl Cd s b 50 Ceymn
plowl Slidios (VY casl ol ol ol BYs 51 b ana b
S et Aozl wiesgu Slyia g (b (ledis (55, 000
o— Loccinella septempunctata L. latiscan
, Dicyphus tamaninii Wanger s s =
4 a5 ols ,Lzs Chrysoperla carnea (Stephens) gL

() %) el B. bassiana s
ol @8 5l eslanul (sl b sla b ¢ slales o
bl ool ol a8 35 & 90 Sl J 8 0 Bl bassiana
olis (1) wibce 5,85l s slews glo iScsl Ll
sl iS5 edll 54l o B. bassiana ¢ 8 a5 el sas ool
iy 233l (515 ST ] (s il (LS L 5 S
saw ¢ Aganiscena Pistaciae Burck. ., Jsoxs
Bemisia Bellows & Perring «slo,s &, <L
LS 5 5l eoliiwl (M) cusl sog0s s 1, @rgentifolii
Oty Soal g TS )L 51 LSl sl iSo i
lagT 500, il 955 4 (e sl (e 50 |y a9
Cel 00,5 o ks 65,5185 sl emlio slo S 2l
Ol cslegy plel by (plagYge b 0395l (1Y)
S5 g0 oolitul calize DBl ale 5 ond wdsi oy,
slge sl,ls Mentha pulegium L. e b L a5 .(VF)
5035 (TS50 il 5 (TSN ol L 5515 (oo
s 035 GE RalS  Je adgi lie el el
500 S Achillea millefolium L. _ole o6 L ] joloss

doddlo
0 hnd) g Fl b b oleard o a0 pii 5,15 sual
3L s (25l9e 9,2 el (BT J S 6l (Slel)lS
Bras Codlw g diid Bus il Dlogrge g ) Laseo o
33591 895 bl cpl 5 (V) Sl alail s 4 1) oS
oo aly 0Sloo Coenl 3 (S lo sy plw 4
IS adlse (Saislse slaib, 5l ooliniwl BT idls
B 6l e 5 ool ul b il ol i Syslen
doSe Plax b culis (0l SO plgie 4 Wl
3l ool —wl (V) 0,5 1,8 colaiwl 5,50 mefu_ﬂ
P oons bos @B oSl el arde slapdlS )l S
9550 Sl S0t ol Cons ST i S
S ST 5 e slag,B (¥ 5 F) 090 sanailo
@955 JraS Jelse plo a4 Cod (gt Cuje k>
Slal, o S055 ol ples (Sogllas ;0B LT 1,5 ws)ls
@l e ren 4 (0) Wit (S i al> o dlox
55 Sedslsa S5 Jelse Olsie a4 conisTll slag B8
b S lew oz B (F) cul oo @l boysiS 5l (55l

o b 5l ale (Fhes it b ot oS L]
29 &y e b (535S 3985 &8 by (6,5 Lo
Kol ol plhgilr g Gl sl o2 b0 S (e
Sl (o Glgreds dilg o 9wl ST S o sl
(F) 0,5 51,8 ooliil 090 ST idls o e

slaz,l 5l sl ann Sid,eelT Lui> CBeauveria
IS o ol slosss 5l (Sp a8 el pblasy S les
3,50 TN ST ot > (lgiear sloyt > ST (S5ls
oz lize glaaslas (V) 0,5 oo )8 colan
5 S ) dilize wlis 3l ol ixe lwys Beauveria
BT ade byl ol5 ke 5 g3lwlos (@l slo b e
(Bals.) VUuill z,5 .(A) el oo jiulo 5T caliso
Wi 65065 slaaul, o9, Beauveria bassiana
O Ol 9925 b easS se slml (s 5le hban plw g dlaass

Q) 095 o0 00 (g JB Glize (pass o] sbealr

Archive of SID.ir



Archive of SID.ir

OlHSes 9 Sl pos

YF+Y oo 01835 Y+ 0l ciann ) Lo (55919550 9 ,99.& ¥

ogamb 4550 FO LG FY @ lag)] sloo b o ools 1,5 35U
Soyb 90 Jol> slalase 092 55 50 e b S5
D A e VO B a8 e 4y bl 65
i e 4 550 )6 aS e ol walr ) g
s 54, YOEY las byl L iS5 5 L]
GINZNF A olids) g0y50 590,000 F O s Cush,
A bS5l ey 09 el ol jgpsl ol sl a4y B o
b ooliul Liglel bl (gl ot i glag,lB ;) cazan
(\Y)

SrSoslas

455 aii 5 Ay g Ololes LS yslasz 5
oo S oS lul jghiie cpl (sl b ploml (g 5o luac
25 5l 5 Ve G v 00,5 090 (B ol 5l solaal b
9y Selo YW e @y Joibie id (oo VY- ol o 4y LS
b ool )3 aiBs 1 490 Ve e g b tecbline S
oS50 Lags 5 plol 55 L bl 5l osliil L aslol 4o
€5 90 5 Linleyl ol jo il lax o] Pl D o (5,6,

OYA) o oolaw! 6;50)La.c LS‘)-.’ Q}.L.n‘ 9 JyLm J)l?-

utlo3l slylosi 9 g8 (S (oh 2 o)y
gl Gl 5 il slaojlas )55k (o)
0sll398 g rewd ST S8l 5 o olagy g aigy QLS 5l ead
5 B.bassiana z 8 pedins 0, 59, seilow 9 Jrogis
b ooliul casS lase b iScdl g o las LS i,
Cusd & glooslae 5 b 1Sl glackle sl cnl ol
sl g ydeSie Voo g YO B (YO polie ;8 coul
Ogedgal B ol 03) oo &y g a8lol lacs 15 09,0 4 CusS Laroma
Sl o laiss 45 0l 0018 o5l s ] D929 4y g
sluss B. bassiana s> slocis 5l aslsl jo 058,85
9 &Ly SEhsw ayosr bawsi e die 0 S8 4 ()6
S Bl g ools 13 cesS Lo sol> (55 B9,k Lawg

e LS5 F leale 51 Sy yp gl 0 Sgis plidl )l L

o ol sla gy (F) ol oS3l 5l l)ls lals ;|
aile SBT ade 1) oSl o)lae a5l Cgllas ol I
s ¢ Spodoptera littoralis (Boisd.) s ,lgS 5
<Ll Phthorimaea operculella Zeller . .ojcow

(0) el os )5
W5 oS sgu DT Bus 8 Dlogzge gl 2L LS 5
ol & az g e L] o Sl g (see 4 S cnl s
Ol b Gog aBlill g alS slaojlas Cosal 5 £555e
55 a5 pl g 9w G 5 B.bassiana z,6 o, slge
S ol @ el BT 7S )0 alyio 5 len glag B
OgeYg0,8 b ol yen 55l sla iSesl 5l solitwl g 0gs
S0 S 31 (VF) aiisn dgupe |y 7,8 Ol il el (1S )8
Gl 00 grw anlllae opl j0 b Gudod ol pll 4yt
slogisedl 5 ol laojlac Sy 65l e
B iy 048 )y Bobassiana z,B L ml, oless
ool LT oS caal opl g o ools Gl anlllas ol jo a8
awslie Sa5lo 56 Bl bassiana 3 les z,6 9, beo,las

fowl Oyg0 ax @ @l L;Lmdﬁaiqwbo)w;l

GRS b9
buxo yo ol cuis’y B, bassiana g6 saslos ganes
olzils bl i olSislosl 50 9 VYAV Jlus jo anlllas (]
o shlaz o plil  Bolas YlS = )b LB 58 5 5 ol
&8 oKulel ;| DEBI 007ss L B.bassiana g,
O 9 0,8 A Ayl oSl (65,9l (goaSuily owli
Ephestia (Lep: Pyralidae) s, o1 5,5, <Ll |
asY oy a0 oad LS5 slasass ikuehniella L.
c3l)'PDA L= jo cus sl E. kuehniella sls
S laoe gags lp b solitwl (! cuVen oS 5
A bgle jhie O i) Lo 0+ LPDA s 5l 0,5 40
Glos 13 IS g1 51 s PDA a5 Laims (g5l slacSudls

1- Potato Dexterose Agar

Archive of SID.ir



Archive of SID.ir

16

bl G TSl g (LS sbaojlas 3 (S 5 5L

3l ookl b Lo ysSilos g0sog,5 5 dunslie b Lo s iDL

A plosl 10 Jleisl adans o SSls (slassls wiz (yge5]

oasdly
T8 ) 69y PLF sboslaac SuiHlojl

B.bassiana
C)lj ..\_.i)) S9y Law)L.a.c L;..\.a)lo)b ).sl U,SJL..A nglfu

8,90 oblS Sgiwl o)lac a5 ols oLz B.bassiana
S,k Sl Jgilbie so,lac b awslie jo oolix .l
Cewd 4 gboo,lac 50 olS 90 (o dunlin o .clily (g iy
Cils 7,6 (59, (58 (S5,105L oo, ol jolegs 5l sl
S—2yd (S hls plsles Joilie so)l—ac () loged)
2l SNk gogre oSS dg g8 0l 5 Sk
Seilbe o las (il oleg Seiwl g0 las &jso 4 o lac
clale o oylac olod 05 digy (Seiwl g0 lac 5 ais
I Gl 5 515 1y 1 5 5 g el e YO

Y Jloged) <8l ialidl 55 (Swsjlosl il

TR E TV Y

Ll s b glsSl J1s 4 oad Siale slags iy b 43S
o lac g cudS e 3l iales] ol o ol Jaie o 573
L s o5 o) s oolisi sl lgie 4 LSl
o) a8 Jial JolS” jsb 4 7)1 bawgi salds slags 1y cuis’
2 sogelinns 0y sla,yhad 6 .50 slusl (a4 cldS
My S5l 3 s ol oy o e 51

OY) 0l a3 Jgo 8 5l oolaiwl b z,8

IP=C-T/C.100

5anls )0 7,6 dla Hhd Sl =C (5w )lo;bas 0 =IP

Bl o 6 alla bd Sl =T

&bl Glawloe
A plal 1SS ez by (dolas SLlS 2,k LJB s iale]
oy 5l ooliiul b odsl cans 4y sbaosls (g bl g4y
03a31 5 plosl EXCEL l53lp 5 ba Joges o, s SPSS 1331

O S gme ygo )0 g al plol ooty Lo 5 og Jbo

d
C
S
b
”
a
.
: I

alyologs lpilie ogbae phyolags dazul bas g Mdlie oybac Aoy g ogliac

B. bassiana o gulwao oy 31 (S99,l030 p ojlac 51 (o Sile (gdus Lo ) Hloged

OIS (glaiold Wiz yg03] 3l ol b

Figurel. Mean comparison of extracts in inhibition mycelium development of B. bassiana using Duncan New
Multiple Range Test (DNMRT)
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Figure 2. Mean comparison of different concentretions of extracts in inhibition mycelium development of
B. bassiana using Duncan New Multiple Range Test (DNMRT)
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Figure 3. Mean comparison of pesticides in inhibition mycelium development of B. bassiana using Duncan New
Multiple Range Test (DNMRT)
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Table 1. Effect of used extract and pesticides on mycelial growth of B. bassiana in different concentrations
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