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Fig.1- Mean number of nymphs per female for B. brassicae treated by LCs of laurel (L. nobilis) and

eucalyptus (E. camaldulensis) essential oils in comparison to the control.
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Fig. 2- Mean adult longevity for B. brassicae treated by LCsy of (L. nobilis) and (E. camaldulensis)
essential oils in comparison to the control.
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Abstract

Cabbage aphid, Brevicoryne brassicae is one of the major pests of Cruciferae plants, especially
cabbages and canola. In order to investigate the effect of plant essential oils to control of cabbage
aphid, the contact effect of essential oils of laurel, Laurus nobilis and eucalyptus, Eucalyptus
camaldulensis leaves was evaluated on apterous morph adults of cabbage aphid. Bioassay experiments
were carried out with essential oil concentrations causing 20-80% mortality to determine LCs, by
Topical application. The experiment was done in a Germinator with 25+1°, 60+5% RH and
photoperiod of 16:8 (L:D) at five replications and 10 aphid adults were placed on cabbage leaf disc in
each Petri dish as one replication. According to the results, essential oils derived from the studied
plants had contact effect on cabbage aphid. LCs, of laurel and eucalyptus essential oils on cabbage
aphid were estimated as high as 11563 and 16835 ppm, respectively, and so laurel essential oil was
more effective than eucalyptus one. Results of the experiments conducted as completely randomized
design with five replications also revealed that tested essential oils reduced the aphid's fecundity and
longevity in comparison to the control, but laurel essential oil was more effective. Application of
laurel essential oil caused up to 45.47% and 32.78% reduction in fecundity and longevity of cabbage
aphid, respectively. Repellency activity of essential oils of laurel and eucalyptus was evaluated using
an Olfactometer (model RZR). An increased repellency percentage was observed at higher
concentration of the studied essential oils. Repellency of laurel’s essential oil was more than that of
eucalyptus, so that repellency percentage was 86.67% for laurel and 10% for eucalyptus essential oils
in LCs. Plant essential oils were extracted by Distillation method and their compounds were identified
by GC-MS. Results showed that 1,8-cineole (a component with insecticidal effect) was the major
component in L. nobilis (25.5%) and E. camaldulensis (35.14%) essential oils, respectively.

Key words: bioassay, essential oil, Topical application, LCs, cabbage aphid, GC-MS.




"W WWAY Jlo oSy (50,lond gl sl ¢ Suljpol 13 s e

9 Verticillium dahliae 4ds Talaromyces flavus 62‘5 Sbalo> “;;wT 6‘“;@@'&0 3 5 Sl
a0 (£10) Jgatm Az 33 (58 53 Solw lgs Verticillium albo-atrum
TS50 5 tozma 3| Loy dures S s shol | 315 4Y
Ol €015 e ool ST o> Sliins 5 el (o wlin 5 (55058 08> (AUS (i slay 03,5 -
Ol Ol 5 528" (S 520l Slidios e 3o OWLE (gla 6yl Sl 3w Y

lale_naraghi@yahoo.com ¢ s ; 4¥ 1S5S f ghae

t\\/\./f};u;ﬁ;\%@)u Y (V) AF=YA NN TSRy BT

ol

g SIS st 5 S ¢ S e 8 iy b 51 215 0L (slailenr o S pte Sl smsebens 5303
La sy op el 31 S5 Ll oo K550 JAS 258 g e DY goamms ol 4 O3 Sl Ol 3505 Esls 5 0k
Jslse lul (Talaromyces flavus w}flﬂ Lgl_arﬂ.:;& o r Sl e opl 53 b Hlew ol Sy e S
3Ll TF yKomada slaciS Lo b s o 54 G OLS a8 Gbbe SIT. flavus Cos ST 2,6 5 1505l
Ssoben Jolse diy 655 51 8 5 )l p LS 5 Ul 5 ‘(w:b,jb‘e,}g:‘ oz 51 0OT s ST &U’v-«:i&ﬂ (o A
iy i8S Gblie b wlda A 5 VF O Y (5 5w 48 i oslinad T. flavus alus £+ tagi cpl 55 .5 S addles 56
s Verticillium dahliae $s 05 Joolse U s jonm 5 4 )= oodls Gl @l61E Sl 5 s jow ( K pam S
TF-Co-G-1 Lol v s s FF/AF 5AV/DY) Su5,ls5k doys S5k o 5 i (Verticillium albo-atrum
Ol 13 ben Joole iy S350 a5 1y 50 o5 b 1, SLS 5l 55 8 55 5 T Cowsa TF-PO-V-48
S L1530 doys 5Kk o 5 i V. albo-atrum gl e Jolo b IS Sl 5 K e (g oS o5 . Lsls
R P g cokplonl Sla s 1 il y S o n TF-CU-V-60 5 TF-TO-V-31 slasyltr Jaw i 3 54 (BF/VA 5 VF/5Y)
B3l OLS 5 g e 53 ol S5l el
Verticillium albo-atrum (Verticillium dahliae cé_m_sjfl:;T L;uv_w:;liﬂ Talaromyces flavus :(gu—ls” (S0 319

SIS s ¢ Ko per 58 ¢ n iy

5015 ALE GO ETE I e s des py Sl dodao

DLaLE 5 Laz )L ol (sladl e ST dins a5l 3 aler
Sl m Gty (ebew AL 5y S s glad o
Ale gn 0 55 SNl s pa s ol DlalS

.(Malik & Milton, 1980)
(Hamdollahzadeh, 1993)e._i sluls Jli 5 g4
e Okl Olgaul Gl oS! 55 AYAF Jlu )3 5

= 0
Sl ey sy (S 305 ol 3 Ol e

o e ) S s s S 35 Sl

OV 5 0S5 o Aab o (BL 5 (o)) OLaLS Glacs ey
2 Sl old 5158 Calibes 0LE (g5, Olgr 287
23 Haeals sy Lis LLa elad 55 (gley o) L
Sl Sl 5 0 (6 5 ey o 51 Jzme GbL e
Verticillium dahliae slaas S (Pegg & Brady, 2002)

Verticillium albo-atrum Reinke & Berthold. 5 Kleb.

b yls 48T L b e o pemes Solaz ) Sl s )


mailto:lale_naraghi@yahoo.com

B Rl i S UST s I (A garllae 1,02 o (81,0 k3

Slagss (Inglis & Kawchuk, 2002) coul siss 5

Sobo am e 50 S T flavus o7 esls olis g5k
Sslite (sLa el L Cidis slisslen Jolse 53
T8 nl pedlSe 05 5 30 s O ity 03 305 Jas
Jols Hl 5,8 OLS 5 a) s Verticillium e ol
SUE I GlaS) Jobo sosls oSy S sl 5T
3y50 3348 I 5 es g HlaST S8 5 GY b
— 3 G ‘._.M:s&ﬁ ~—= Rhizoctonia ..
Joole Sasslssk s gl man SU ez S S
(Inglis & Kawchuk, 2002) Llazils 5 S de (g lew
¢SS SIT. flavus zo5 0L sl 6l Ol ) 5
Ol 08 I8 Sliios o] s s sae e
313 Ol Sliied s ol ol 35158 Ol
ol ol 5 DS 5 o leT Ll s oS
V. dahliae ga 8, a s, tal S >4 zos
o=l 3l Ceaes (Naraghi et al., 2003) Cul ol 5
Slashle (s ST Lo el s fas5
=105 OlalS Calises csS bl 31 4S T, flavus
ClLa il o 5 Ol U Al e 0 g oal Cawday
iy ols LS 5 laodsS il cosliul 5y s

s QUi LOT 2S5

OB S 59y 9 g0
ciditeo Sldd i ol § (il -

Gbl—w —5 9 38 sl &L HIT. flavus
Ol g
BIFSB S (615 pmas gad Ml cads 4o sl 5o
sy ol el s i S g bl
Lam g Ll s 5 (Kpan S i
S 25 ol 4 La0T oy T il
Butterfield & De (1977) i) 3:ldas o gdesyy
B sl ilalir ¢l RORY 4 el Vay

Soay @l (S5 glad pilwsw 51 T, flavus

e lody3 8 oyl S AN ol —
o=l o L3 4T ds s« 5S6 (Kheiri & Fatahi, 2010)
LaoT i8S oo Gblis 53 Il Lt (sl (65le
S Golan o378 it Sy il oA
ol ol palys 53 Lt Il s a gl
p oty s Solulder Saie] 53 5o (Ve (oo el
(Esmaeelzadeh Hosseini, 2006) s 3 slaE L
35> 9 (Aminaee et al. , 2006) Ols S 55 s jww 3
Sl

(s ng S35 RS ol a2, 51 SO
S oo SuT L;uv_w;t?,tb@ 31 esliul
5 50 S5 65sUS Bl ) palbe oslanul o5 05
5 LS 3 )08 51 3L ammaas § fols 51 (6 5 sl
LU aeals 0T 215 (5505LEST [ion cpiioes ¢ glach o go
g;_:.«fﬂl}élg;@.?hrm:ﬂf)bjif 65 o 5l eslizal
NEES PREY.FEDY g} §¥ UL CHNUR P SN X g
(Klosterman et al., 2009; Naraghi et al., 2010)
Sleslinal glorany gawo o) 5iS 51 ok 53 055 00!
@Mt olie Sl (i b plad gled pge 5 a8
ﬁsuduﬂf,t,&&_‘f@baﬁ;g;m
5 e 3 A 5 48 (55 pban dias oo 5 oLS L
ails lodylp Ady pl gladle 53 5 sm slas S
ooy o=l Sl eslaul gl o (Huang et al., 2011) ¢!
Claslon JAS ¢l p S50 &5 ae Julse (il It
LaoT s ST Sl pslSa sarlllas G b ke
(Knudsen et al., 1997) & & sl

Slazols 53 old odalis L;um;&a (&S sba
by G 5T oS Jols Cs ST
NE—1F o Sz s aglie gL 3l 4

o=l g T. flavus (Van Elsas et al, 2007)
oot ol gty (Suila5l oo o LS
Rhizoctonia Valbo-atrum V.dahliae ,_Ls 155 ,les

Sclerotiumrolfsii 4 Sclerotinia sclerotiorum solani



Yo

yyay JLMJ uSg' ‘_55)[“3 5J9‘ .\.b: 5@}45\9‘5 » M} )LQA

Sl slan il 518 0 b s 15 bes
AT Csas 5 Jge 51T flavus

_D. -b.

| %100

c

@Lj@_fﬁujjujb,'puﬁd 0T 55 S
e 53 b o8 a8 w1 Dy eljs sl
23138 sbes £ 548 s,y 3 De 5 baalas 51 ks
Lg«.;fj; A j.xs)bjtg RWBL Lgh@i&L:a (S A 20

el 51 a1 5 e SLS 5 by 56 len 7,8
g 53 (Sl (glanels dizr 05057 Sl eslizal LT, flavus

L
iz Sldda o g lwlbd 9 (5 5wluz -

Ol gl Gblo & 9 38 5150 & 3T, flavus
Gold e gl P (i ol o
slaolwl sy cis Gble =, ¢S 5IT. flavus
ool 5 Gslad) 6 50l 5 ((OLE8) okl
5 (n)l) (20l 3T laokul (S par 8 «(Olas)
5 (o 5 75 Ol Okl (gom S (el s) Ol g
i ol ST sty (Ll ) O g5 1458 L
TF- G TF-Co-G-1 1:08 5 ;5 4y £l 4 e VY
sTF-Co-N-21 5 TF-Co-N-12 I, »Lis «Co-G-11
s 4slux 10 (TF-Co-M-23 5 TF-C0-M-22 I :plas

TF-U TF-To-V-24 31 cpalys 55 a5 g5
TF-To-U-38 L TF-To-U-34 ;e s,l sTO-V-33
G TF-Po-K-39 ;i :C; B N U o R LM
TF-P0-V-52 Us TF-P0-V-48 I : el 5 5 TF-PO-K-47
TF-Cu- 5 TF-Cu-V-53 jI) ;L slaaldS 4 alus A 5
() Jgde) sl Gles (V-60
T. flavus gladslar gaS ¢ olulis gak> 0 s
(PDA s TF) po5as 5 ool CiS L (g,

)J&)H@‘}J}J‘#‘)b&j}b}jddhLgb‘b

bl o iS Lo = jIMarois et al., (1984)
A% eslawl (TF medium) TF

Lo jlaS slaalio o olulis a0 s
G iS o 53 55, La0T a8 o Sy S
53203 0 A (PDA 5TF) po5—oe 5 —olazs
S ol o s g y3 ¥ (sl 53 (65106
35S 33 8y g 5 bl 53 g 55
sl I3 (g 3Ky Koo B 5 iz
i L alin (G pdS 5 pndS) i i SIS0
ssbean (e e s Ol s Penicillium
Lses 695 Laasldar ool i [0 03,557 Cowsay
¥l Lyl SOl s i aw Sdads CiS
J=e S g el 5 eds SN2 s S )3
TR PSR gy W N B p—_
3 5 adllan 55 g ST 5 ST ()8 ST
Sl b—ow Jnlge (2 l—wlis 9 Sil—wli -Y
o9l 39 (TR Solow

bl 1 o3 IT olE 5 S (glads gud cal o ol o
r i (b S ity SV s S 6 S
Jelss Sl g 5 0k (55T e Sl L
Gl i Gltae o5 e LadT 15—

3V gy e Jese Kimeet al. (2001) 5 Christen (1981)
Lo (535 0T Cowsy a1 eSS a (lealls
Laslt glalis 3 0T slelis ol BIPDA 28
(Hawksworth & Talboys, 1970; s 4> 4 ol Glas
Jsb (S gojlusl wlul o Kim et al, 2001)
5 D3 Ay ) ol slaslstl IS ¢ g6 508
285 Dy S Lan 555 545 5 555 (o8 £ 3o
(o 95 5 T e 2 i 0 (S A0 -V
T. flavus sy lus>
Ol SIT. flavus Cadises slaald slolis 51

0T o ST lad el coaT sy glaas ol
e ) 5005 DS 5 a5 e SL S s
Wright et al., (1990) s, G:ldes 56 las Jalse
G)uéufﬁu);@)\:)bu):gsfwb



B Rl i S LST s I A garllae 1,02 o (81,0 !

Ot Calzbes bl 31 edeT s Talaromyces flavus (glaa s -\ J s

Table 1- Isolates of Talaromyces flavus obtained from different regions in Iran.

Crop Cultivated in Sampling Regions of Soil T. flavus Crop Cultivated in Regions of Soil T. flavus Crop Cultivated in ~ Regions of Soil T. flavus
Region Sampling T. flavus Isolates sampling Region Sampling T. flavus Isolates sampling Region Sampling T. flavus Isolates
Potato Karaj TF-Po-K-41 Cotton Neishaboor TF-Co-N-21 Cotton Gorgan TF-Co-G-1
Potato Karaj TF-Po-K-42 Cotton Moghan TF-Co-M-22 Cotton Gorgan TF-Co-G-2
Potato Karaj TF-Po-K-43 Cotton Moghan TF-Co-M-23 Cotton Gorgan TF-Co-G-3
Potato Karaj TF-Po-K-44 Tomato Varamin TF-To-V-24 Cotton Gorgan TF-Co-G-4
Potato Karaj TF-Po-K-45 Tomato Varamin TF-To-V-25 Cotton Gorgan TF-Co-G-5
Potato Karaj TF-Po-K-46 Tomato Varamin TF-To-V-26 Cotton Gorgan TF-Co-G-6
Potato Karaj TF-Po-K-47 Tomato Varamin TF-To-V-27 Cotton Gorgan TF-Co-G-7
Potato Varamin TF-Po-V-48 Tomato Varamin TF-To-V-28 Cotton Gorgan TF-Co-G-8
Potato Varamin TF-Po-V-49 Tomato Varamin TF-To-V-29 Cotton Gorgan TF-Co-G-9
Potato Varamin TF-Po-V-50 Tomato Varamin TF-To-V-30 Cotton Gorgan TF-Co-G-10
Potato Varamin TF-Po-V-51 Tomato Varamin TF-To-V-31 Cotton Gorgan TF-Co-G-11
Potato Varamin TF-Po-V-52 Tomato Varamin TF-To-V-32 Cotton Neishaboor TF-Co-N-12
Greenhouse cucumber Varamin TF-Cu-V-53 Tomato Varamin TF-To-V-33 Cotton Neishaboor TF-Co-N-13
Greenhouse cucumber Varamin TF-Cu-V-54 Tomato Urumia TF-To-U-34 Cotton Neishaboor TF-Co-N-14
Greenhouse cucumber Varamin TF-Cu-V-55 Tomato Urumia TF-To-U-35 Cotton Neishaboor TF-Co-N-15
Greenhouse cucumber Varamin TF-Cu-V-56 Tomato Urumia TF-To-U-36 Cotton Neishaboor TF-Co-N-16
Greenhouse cucumber Varamin TF-Cu-V-57 Tomato Urumia TF-To-U-37 Cotton Neishaboor TF-Co-N-17
Greenhouse cucumber Varamin TF-Cu-V-58 Tomato Urumia TF-To-U-38 Cotton Neishaboor TF-Co-N-18
Greenhouse cucumber Varamin TF-Cu-V-59 Potato Karaj TF-Po-K-39 Cotton Neishaboor TF-Co-N-19

Greenhouse cucumber Varamin TF-Cu-V-60 Potato Karaj TF-Po-K-40 Cotton Neishaboor TF-Co-N-20
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Verticillium albo-atrum s Verticillium dahliae slaafu= ‘_guufﬁ—\ J§_.~
sazli) V. albo-atrume(acy sasli=) V. dahliae: = 4o cul,y 5IYL Cays,
3 s SLaalus) V. albo-atrum:ic s 4 Cuwly 3l oul Caus, (S5 e S

(slalS ol
Fig. 1- Colonies of Verticillium dahliae & Verticillium albo-atrum isolates:
(Up) From Right to Left: V. dahliae (cotton isolate); V. albo-atrum (tomato

isolate); (Down) From Right to Left: V. albo-atrum (potato and greenhouse

cucumber isolates).

Talaromyces flavus vz 51k 5Ser oS sLs -¥ St
3 7 (Gzras ol 1 Verticillium dahliae  glaaws ;) 5,
cleaalus b wg V. dahliage glaaws ) O i asbs a_xbs
aabosa s o ;I slaa ) TF-Co-G-15 , TF-Co-G-21

(i gy Slaigr ol (S ) (o aball Slaiger told
Fig. 2- The effect of mycoparasitism mechanism of T. flavus

on mycelia of V. dahliae: From Right to Left) Lysis &

fragmentation in V. dahliae mycelia by TF-Co-G-21 & TF-
Co-G-15 (Mycelia in Lysis & fragmentation manner:

discontinuous arrow, Healthy mycelia: continuous arrow).

4 C—ul, Verticillium  dahliae  glacss JSuly S (55, Talaromyces  flavus M,‘\,gﬁf Sl K
by Lacsy Sl S [t Sas,lsil s ods s, = V. dahliae Pl Glacss Sty S (st
TF-C0-G-20 5 TF-Co-G-15 slaw i
Fig. 3- The effect of mycoparasitism mechanism of T. flavus on microsclerotia of V. dahliae: From
Right to Left) Healthy microsclerotia of V. dahliae, disintegration & formation inhibitory of
microsclerotia by TF-Co-G-15 & TF-Co-G-20.
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Table 2- Different manners of T. flavus isolates in relation with V. dahliae, cotton Verticillium wilt

agent, in mycoparasitism mechanism and grouping means of inhibitory percent for V.
dahliae colony growth in mechanisms of mycoparasitism, volatile and non- volatile
metabolites production by Duncan test (o = 0.01).
Inhibitory Percent for V. dahliae Colony Growth Different Manners of T. flavus T. flavus
Non- volatile Volatile Mycoparasitism  Isolates in RelationWith V. dahliae in  Isolates
Metabolites Metabolites Mycoparasitism
92.50 a 72.61 c 79.43 e Fragmentation & Lysis TF-Co-G-1
83.57 b 39.28 h 81.30 d Fragmentation TF-Co-G-2
50.55 h 36.90 i 77.60 g No Relationship & Fragmentation TF-Co-G-3
72.50 c 21.71 | 77.57 g Fragmentation TF-Co-G-4
48.55 ij 69.04 d 82.24 c Fragmentation TF-Co-G-5
42.44 m 20.00 m 85.04 b Lysis TF-Co-G-6
47.11 k 45.33 g 78.50 f Fragmentation TF-Co-G-7
39.44 n 14.28 0 79.43 e Fragmentation TF-Co-G-8
44.22 I 36.19 j 70.09 j Fragmentation TF-Co-G-9
43.66 I 17.14 n 69.15 k Fragmentation TF-Co-G-10
41.85 m 19.04 p 78.50 f Fragmentation TF-Co-G-11
46.55 k 58.33 f 81.30 d Fragmentation & Lysis TF-Co-N-12
46.77 k 60.71 e 76.63 h Fragmentation & Lysis TF-Co-N-13
51.44 g 16.66 n 82.24 c No Relationship & Fragmentation TF-Co-N-14
51.44 g 72.61 c 85.04 b No Relationship & Fragmentation TF-Co-N-15
50.55 h 28.57 h 71.02 i Fragmentation TF-Co-N-16
45.44 f 16.66 n 57.94 m No Relationship TF-Co-N-17
50.00 h 22.61 k 78.50 f Fragmentation & Lysis TF-Co-N-18
74.88 j 58.33 f 61.68 I Fragmentation & Lysis TF-Co-N-19
49.88 h 77.14 a 81.30 d Fragmentation TF-Co-N-20
55.55 e 75.42 b 79.43 e Fragmentation & Lysis TF-Co-N-21
52.00 g 77.14 a 78.50 f Fragmentation & Lysis TF-Co-M-22
48.77 i 76.00 b 88.78 a No Relationship TF-Co-M-23
0 0 0 0 0 n Control
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Table 3- Different manners of T. flavus isolates in relation with V. albo-atrum, tomato Verticillium

wilt agent, in mycoparasitism mechanism and grouping means of inhibitory percent for V.

albo-atrum colony growth in mechanisms of mycoparasitism, volatile and non- volatile

metabolites production by Duncan test (¢=0.01).

Inhibitory Percent forV. albo-atrum Colony Growth  Different Manners of T. flavus Isolates  T. flavus Isolates

Non- volatile Volatile Mycoparasitism in Relation With V. albo-atrum in

Metabolites Metabolites Mycoparasitism
73.00 i 54.72 b 60.52 b Fragmentation & Lysis TF-To-V-24
74.22 h 45.94 e 21.05 h Fragmentation & Lysis TF-To-V-25
72.77 i 46.62 e 47.36 e Fragmentation TF-To-V-26
73.33 hi 45.94 e 10.25 j Fragmentation TF-To-V-27
72.77 i 45.94 e 7.89 k Fragmentation & Lysis TF-To-V-28
77.66 f 33.33 g 42.10 f Fragmentation & Lysis TF-To-V-29
80.88 d 50.00 c 68.42 a Fragmentation & Lysis TF-To-V-30
80.77 d 85.00 a 55.26 c Lysis TF-To-V-31
78.77 e 35.00 f 31.57 g Fragmentation TF-To-V-32
83.66 c 31.81 h 60.52 b Penetration, Fragmentation & Lysis TF-To-V-33
73.11 i 31.66 h 15.78 i Fragmentation TF-To-U-34
94.66 a 18.33 i 47.36 e Fragmentation TF-To-U-35
95.22 a 33.33 g 52.63 d Lysis TF-To-U-36
75.22 g 18.18 i 52.63 d Fragmentation & Lysis TF-To-U-37
92.55 b 48.33 d 52.63 d Lysis TF-To-U-38

0 j 0 j 0 I Control
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Table 4- Different manners of T. flavus isolates in relation with V. albo-atrum, potato Verticillium
wilt agent, in mycoparasitism mechanism and grouping means of inhibitory percent for V.

albo-atrum colony growth
metabolites production by Duncan test (a=0.01).

in mechanisms of mycoparasitism, volatile and non-

volatile

Inhibitory Percent forV. albo-atrum Colony Growth

Different Manners of T. flavus
Isolates in Relation With V. albo-

T. flavus Isolates

Non- volatile Volatile Mycoparasitism ; "

Metabolites Metabolites atrum in Mycoparasitism
14.73 j 2.85 j 16.66 h Fragmentation & Lysis TF-Po-K-39
25.41 i -20.00 k 38.88 e Fragmentation TF-Po-K-40
25.46 i 37.14 f 44.44 ¢ Lysis TF-Po-K-41
77.00 b -36.19 I 8.33 i No Fragmentation & No Lysis TF-Po-K-42
51.57 d 47.61 e 16.66 h Fragmentation & Lysis TF-Po-K-43
29.58 h 31.90 g 41.66 d Fragmentation TF-Po-K-44
76.66 b 0 i 36.11 f Lysis TF-Po-K-45
72.64 c 4.16 h 58.33 a Penetration TF-Po-K-46
46.25 e 61.11 d 33.33 g Fragmentation TF-Po-K-47
89.26 a 61.11 d 44.44 c No Fragmentation & No Lysis TF-Po-V-48
43.98 f 81.11 c 36.11 f Lysis TF-Po-V-49
50.74 d 84.44 a 36.11 f Fragmentation TF-Po-V-50
31.38 g 82.77 b 36.11 f Penetration TF-Po-V-51
25.55 i 82.77 b 47.22 b Lysis TF-Po-V-52

0 k 0 i 0 j - Control

35 @IS SLs sy (S35 Jsle V. albo-atrum U T. flavus glaa i 5, 55 Calises (glacdl —0 Jgi
Sl pilSe Lo 5 V. @lbo-atrum a8, sy (Saiyls5lk o3 sla o SSla (svos 8 5 et 1 5Sor S
(0=2/01) (S35 050 5T LT flavus Caleses laa i 515558 5 513 LS 5 A5 ot 5L 55

Table 5- Different manners of T. flavus isolates in relation with V. albo-atrum, greenhouse cucumber

Verticillium wilt agent,

percent for V. albo-atrum colony growth in mechanisms of mycoparasitism, volatile and non-
volatile metabolites production by Duncan test (0=0.01).

in mycoparasitism mechanism and grouping means of

inhibitory

Inhibitory  Percent forV. albo-atrum Colony Different Manners of T. flavus flavus
Growth  Isolates in Relation With V. albo- Isolates

Non-  volatile Volatile Mycoparasitis atrum in Mycoparasitism

Metabolites Metabolites m

35.00 b 22.22 f 53.48 c Lysis TF- Cu-V- 53
45.63 a 11.94 g 44.18 d Fragmentation TF- Cu-V- 54
27.77 c 65.67 d 53.48 c Fragmentation & Lysis ~ TF- Cu-V- 55
9.09 f 51.11 e 67.44 a Fragmentation TF- Cu-V- 56
13.63 e 82.22 c 58.13 b Fragmentation & Lysis TF- Cu-V- 57
13.42 e 82.77 bc 53.48 c Fragmentation TF- Cu-V- 58
22.22 d 85.00 a 53.48 c No Relationship TF- Cu-V- 59
27.55 c 83.33 b 53.48 c Lysis TF- Cu-V- 60
0 g 0 h 0 e Control
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Abstract

Verticillium wilt is one of the most important diseases of cotton, tomato, potato and greenhouse
cucumber that causes serious losses in these crops. Biological control could be an effective strategy for
controlling this disease. In this study, for the investigation of antagonistic mechanisms of Talaromyces
flavus, first, pathogenic agents and antagonistic fungus were isolated from cultivated regions of above-
mentioned crops using Komada and TF culture media respectively. In next step, antagonistic
mechanisms of T. flavus including mycoparasitism, volatile metabolites production and non-volatile
metabolites production were studied separately. In this study, sixty T. flavus isolates were used from
which 23, 15, 14 and 8 isolates belonged to cotton, tomato, potato and greenhouse cucumber
respectively. For cotton and potato wilt disease caused by V. dahliae and V. albo-atrum respectively,
maximum inhibitory percents (81.51 and 64.93%) were mediated by TF-Co-G-1 and TF-Po-V-48
respectively. Non-volatile metabolites played the most important role in their antagonistic activity.
However, for tomato and greenhouse cucumber wilt disease caused by V. albo-atrom, maximum
inhibitory percents (73.67 and 54.78%) were mediated by TF-To-V-31 and TF-Cu-V-60 respectively.
According to the results, the most effective antagonistic mechanisms of these isolates was volatile
metabolites production.
Key Words: Talaromyces flavus, Antagonistic mechanisms, Verticillium dahliae, Verticillium albo-

atrum, Cotton, Potato, Tomato, Greenhouse Cucumber
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Fig. 3- Infected area apple treated with Pichia guilliermondii (A6), Candida membranifaciens (A4), Si at 0.1%,
0.3% and 0.5% and combination of them for control of Penicillium expansum P1 and P2 at 20 °C. There
were four replicates for each treatment. There were no significant difference between the same letter
according to Duncan multiple range test (p<0.05).
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Use of machine vision system for evaluation of biocontrol potential of two antagonistic
yeasts in combination with silicon against blue mold of apple fruit
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Abstract

Plant diseases severity is presently evaluated using manual tools such as ruler, digital ruler or by
scaling. Extending the great potential of computer science in accurate and rapid determination of
disease severity, this study was conducted to evaluate biological control potential of two yeasts, Pichia
guilliermondii (A6) and Candida membranifaciens (A4) in combination with silicon (Si) at 0.1%,
0.3% and 0.5% for controlling Penicillium expansum P1 and P2 at 20 °C. The results showed that
antagonistic yeasts controlled blue mold of apple significantly. Combination of the yeasts with Si
improved the control of blue mold in comparison with yeasts alone. Statistical information obtained
from the infected area in RGB channels showed that blue average (R?*=0.70) was the most important
and green standard deviation (R?=0.43) was the least important factors in recognition of disease
severity. Linear discrimination analysis using blue average, green average, blue standard deviation, red
standard deviation, green kurtosis and green standard deviation separated the disease severity
statistical groups with the accuracy of 80%. The overall results of this study suggest that the color
could be a powerful descriptor which could be applied for determination of disease severity in apple
blue mold

Keywords: Pichia guilliermondii <Candida membranifaciens <Penicillium expansum <LDA
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Table 1- Effect of Trichoderma isolates in controlling sugar beet seed rot and damping-off compared to control.

Treatment % disease control (soil treatment) % disease control (seed treatment)
T. harzianum -236 72.00 ab 7200a
T. koningii - 2731 62.00 abc 55.00 ab
T. longibrachiatum — 2737 50.00 bc 45.50 be
T. harzianum — 2739 50.00 bc 55.50 ab
T. erinaceum — 2735 50.00 bc 28.84 bc
T. longibrachiatum — 2732 27.80c 28.40 be
T. harzianum — 2733 2222 ¢ 27.80c
Infested control 0.00d 0.00d

\JL«}\CL.»JAJJK}QL)\:_AJ”J:..\_‘,a);bd\_o;:»chw):LSD O 3T L Aol oals O Cadiben (o9 poom Ly O i ot 53 4S™ oLnodls

b gn gl gme M (Sl b e s 5o Ay

Values in each column marked by different letters are significantly different in soil treatment (P=0.05), and seed

treatment methods (P=0.01) according to LSD test.
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Fig.1- Efficacy of Trichoderma isolates in controlling sugar beet root rot and seedling damping-off diseases in

seed and soil treatment methods.
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Fig. 2- Efficacy of Trichoderma isolates in promoting sugar beet seedling growth in seed and soil treatment

methods
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Abstract

Pythium root rot of sugar beet caused by Pythium aphanidermatum is an important yield reducing
disease in Iran and so far its chemical control has not been achieved successfully, therefore, alternative
control measures including biological control might be effective in managing this disease. A green
house study was conducted to investigate the efficacy of some native Trichoderma isolates in
controlling this disease in Agricultural Research Center, Shahrood, Iran during 2007- 2008. Out of 22
Trichoderma isolates collected from sugar beet fields, seven isolates belonging to four species
(Trichoderma harzianum, T. longibrachatum , T. erinaceum and T. koningii), among which T.
erinaceum is a new species for Iran mycoflora and had previously performed effective in inhibiting
mycelial growth of the pathogen through dual culture and production of volatile and non-volatile
metabolites were selected for green house evaluations using seed and soil treatment methods. Results
of green house experiments during two years evaluations indicated significant reduction in seedling
damping-off in potted plants treated with Trichoderma isolates either as seed or soil treatment
(compared with untreated control). Plant growth promotion was also observed in plants treated with
Trichoderma isolates in comparison with untreated control. Based on the overall results of this study,
T. harzianum 2736 demonstrated the highest disease reduction (70%) in both methods.
Key words: sugar beet, root rot, biocontrol, Trichoderma, Pythium aphanidermatum.
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Fig. 3- Colony morphology of effective yeast
species in biocontrol of citrus blast disease on
WL nutrient agar. A: Cryptococcus albidus, B:
Sporobolomyces ruberrimus, C: Cryptococcus
magnus, D: Rhodotorula sp.

S5 IS 53 g e et (slad sk -F JS

WOLS e Sl (g)lew

A: Cryptococcus albidus, B: Sporobolomyces
ruberrimus, C: Cryptococcus magnus, D:
Rhodotorula sp.

Fig. 4- Cellular morphology of yeast isolates
proved to be effective in biocontrol of citrus blast
A: Cryptococcus albidus, B: Sporobolomyces
ruberrimus, C: Cryptococcus magnus, D:
Rhodotorula sp.
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Fig. 1- Mean comparison of effect of different yeast

isolates (see Table 1) on blast disease severity (lesion
diameter) using Duncan multiple range test.
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Fig. 2- Agarose-gel electrophoresis of PCR products
of ITS region of four yeast isolates used in biocontrol
of citrus blast. Lane M, molecular size markers
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Tablel- Geographical locations of promising yeast species in the biocontrol of citrus blast disease.

Position City Province Yeast Isolate
N36 22.833 E52 40.121 Babol Mazandaran Sporobolomyces ruberrimus 2
N36 44.558 E53 52.727 Galogah Golestan Cryptococcus albidus 9
N36 37.579 E51 32.158 Chalus Mazandaran Cryptococcus magnus 69
N37 10.278 E50 07.923 Langroud Rhodotorula sp. 74
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Abstract

Citrus blast caused by Pseudomonas spp. is one of the most important diseases in the northern
citrus growing provinces of Iran which causes considerable losses to citrus orchards in conducive
climatic conditions. In this study, we tried to isolate and introduce some yeast strains from citrus
orchards with acceptable biological control potential against the disease. The evaluations were
performed under green house conditions on sour orange seedlings. Yeast cell suspensions were
sprayed three times with two-days intervals on seedlings before pathogen inoculation. Statistical
analysis of the results was carried out using Randomized Complete Block experimental design and
comparison of disease severity means was performed by Duncan's Multiple Range Test. For the
identification of the effective yeast strains, ITS regions of their rRNA operon were amplified using
universal primers(ITS1 and 1TS4) by PCR and the amplified fragments were sequenced. Based on the
above procedures and comparison of the sequences with those deposited in the GenBank, the effective
yeasts were identified as Sporobolomyces ruberrimus, Cryptococcus albidus, C. magnus and
Rhodotorula sp. According to the results, S. ruberrimus, was the most effective yeast and controlled
the disease more efficiently than other species.

Keywords: Biocontrol, Citrus blast, Pseudomonas, Sporobolomyces, Cryptococcus, Rhodotorula
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Fig. 1. Olfactory response of Trichogramma
brassicae female wasp (B: bisexual population
collected from Baboulsar) to factitious host egg
(SE) and honey water solution (HN). Numbers in
rectangular bars represent individual wasps that
moved toward the volatiles and clean air (CA)
(n=120, P>0.05, Chi-square test). NC indicates the
number of tested individuals that did not respond in
Y-tube olfactometer.
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Fig. 4. Olfactory response of bisexual
Trichogramma brassicae unmated male wasp (B:
bisexual population) to Wolbachia-infected virgin
female (BW": unisexual population collected from
Baboulsar). Numbers in rectangular bars represent
individual wasps that moved toward the volatiles
and clean air (CA) (n=40, 0.001<P<0.01, Chi-square

test). NC indicates the number of tested individuals
that did not respond in Y-tube olfactometer.
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Table 1. Olfactory response of bisexual and
thelytokous Trichogramma brassicae female wasp
to factitious host egg (SE) in Y-tube olfactometer
(pooled data, n=120).

T Number of attracted and

brassicae 1O choice wasps © P-value
population
SE CA NC
BW* 71 45 582  0.015
4 *
B 65 50 5 1.95 0.162

ns

BW": Wolbachia-infected strain collected from Baboulsar, B:
Bisexual strain, SE: factitious host egg (Sitotroga cerealella),
CA: clean air, NC: no choice, *: 0.01<P<0.05, ns: non
significant.
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Fig. 2. Olfactory response of Trichogramma
brassicae unmated male wasp to virgin female of
the same population (B: bisexual population
collected from Baboulsar). Numbers in rectangular
bars represent individual wasps that moved toward
the volatiles and clean air (CA) (n=40,
0.001<P<0.01, Chi-square test). NC indicates the
number of tested individuals that did not respond in
Y-tube olfactometer.

CA
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S5 menr (s03La 5555 2lo g gl Y IS
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Fig. 3. Olfactory response of Trichogramma
brassicae female wasp (BW": Wolbachia-infected
collected from Baboulsar) to factitious host egg
(SE) and honey water solution (HN). Numbers in
rectangular bars represent individual wasps that
moved toward the volatiles and clean air (CA)
(n=120, P>0.05, Chi-square test). NC indicates the
number of tested individuals that did not respond in
Y-tube olfactometer.
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3.6+1.17 I 2.8+1.02

3.6+0.75 46+0.6
18+1.11
3.2+0.97

2.8+0.97
2+£1.26 T.

(n =\Y ol Ga:».? Gb)Jg.ZY 6‘45}3 cwr&li‘y
Table 2. Olfactory response of bisexual and
thelytokous Trichogramma brassicae female wasp
to honey water solution (HN) in Y-tube
olfactometer (pooled data, n=120).

Number of attracted and

3.4+0.93
2.8+0.86

3.33+1.45
2.33+1.86
1.2+0.73

24+112

©)

O
O,

Bisexual strain, HN: honey water solution, CA: clean air, NC: no
choice, *: 0.01<P<0.05, ns: non significant.

130 cm

1.4+0.87
1.8+0.73

1212 :
2+071 ¢

brassicae 1O choice wasps e P-value
population HN CA NC
O ez () O
2118 : BW* 66 42 12 533  0.02
45cm
1.4+0.75 1+£0.77
1,4i0,a7 SSLE B 64 46 10 2.94 0.086
2+153 ns
233+12 @
1+1 1+0.77
ziu 1i0.45 BW": Wolbachia-infected strain collected from Baboulsar, B:

Number of released
female wasps:

B:573 +113.23
BW™: 516 +82.63
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Fig 5. Position of corn plants and parasitism rates
of bisexual (B) and thelytokous Wolbachia-
infected (BW") Trichogramma brassicae on 17
corn plants in paired releases. In right and left rows
(L & R), each plant touched the two adjacent, but
in middle row (M), the plants were separate from
another. Bold numbers represent mean quantity of
sentinel egg masses parasitized by Wolbachia-
infected line (BW") at each plant (+SE)(n=5,
P>0.05).
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Table 3. Parasitism by released thelytokous Wolbachia-infected and bisexual Trichogramma brassicae wasps on
corn plants in laboratory conditions.

T. Li Female Mean number Number of Mean number of  Number of
brassicae Iné proportion of parasitized eggs parasitized egg  egg masses
population (Sex Ratio) eggs per female parasitized masses per parasitized
+SE per 100 wasps female +SE per 100
wasps
+ Unisexual ns ns ns *
+ +
BW (Thelytokous) 1 3.64+2.55 364.35 0.06+0.01 6.01
Bisexual
+ +
B (Arrhenotokous) 0.69 2.43+1.68 154.42 0.04+0.01 2.88

BW": Wolbachia-infected strain collected from Baboulsar, B: Bisexual strain, *: 0.01<P<0.05, ns: non significant,
n=>5.
NS . Ceul Hl> iza 70 Jlaz! da.u o3 layles Codes | X il el 6J}TC". &_.Ja s 93 Cararr B =y 4 oA}ST $iesle Come BW*

L od I Sme oD
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Abstract

Trichogramma wasps (Hym., Trichogrammatidae) are frequently used as egg parasitoid and
biological control agent of lepidopteran pests. These haplodiploid wasps display two reproductive
modes, including thelytoky and arrhenotoky. The thelytoky (unisexuality) are often associated with the
presence of endosymbiotic Wolbachia bacteria (a-proteobacteria). The use of thelytokous parasitoids
has long been considered as a way to enhance the biocontrol efficacy. In this study a series of
experiments were conducted to compare the behavioral aspects, dispersal potential and parasitism of
thelytokous (BW™) and bisexual (B) Trichogramma brassicae strains (Baboulsar ecotype) at 25°C in
laboratory conditions. By using Y-tube olfactometer, it was observed that the Wolbachia infection in
the Baboulsar strain (mixed population) neither affected the wasp's response to volatile odors of honey
water solution and factitious host eggs nor did it interfere with female wasp's sex pheromone emission.
Greenhouse release tests on corn plants, resulted in non significant differences between the strains
taking the number of parasitized eggs per one female wasp into consideration. However, based on
releasing 100 wasps (male and female in the case of bisexual), the number of egg masses parasitized
by thelytokous T. brassicae (6.01) was significantly higher than B strain (2.88). Therefore, this
thelytokous line of Trichogramma might be superior to bisexual conspecifics under more natural
conditions and hence have a higher potential in pest control.
Keywords: Trichogramma brassicae, unisexual, Wolbachia, Y-tube olfactometer, thelytoky,

dispersal, Corn
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sy L _as, Sie s Pentatomidae gesl sl
¢SS Arma custos (F.) 8,8 s - (Morris, 1972)
OVLOB 5 Laaily 9N Sle st 45 Sl o gus 1SS
0555 B S Ol ey LIl )3 o ol ST 0 i
5~ Croesus septentrionalis L. (S u sl pc¥
4l p s ge saoludlg s .(Caccamo, 1968) Cowlodi
SLAES g Comar 53 e 5 5 o sodes Julpe 51 (S
Clod—s a bz Chrysomela w58
S ols i)l 8 e o3 (Augustin & Lévieux, 1993)
Y ame SUT 5158 Jgr S A. cUsStos o
s 53 (Zheng et al., 1992) coul S 5 g5l
OIS b 51 S5 e e SIS Ol ey Ol
¥ s o eSS ey S 5 2l Ol 55 23T
o=l 58 3k 51 (Lipa, 1969) 5,5 e asdss LOT
PTG U SEINPRTY) [V gy -

Ambrostomaquadriimpressum (Motschulsky) 5,

7 ST VYRS Py PR (U R S
& Denis , Cnidocampa flavestcens  (Walker)
&, s—o4— Clostera anachoreta  Schiffermiller
o e S b S O i 5Ll
Lo y3 0 s Ve (Fr Ol mas SUT ) S 2alS
.(Zheng et al., 1992) c uloli
Gl b Olads 51 S AL custos 5,5
a5l ads Jlb- s a8 Sl Ol sl s Ol s i
ONF 51 s Olss s 55 LS T lseS
sla o )l 4_3;}.5 O—een ¢l ol LS))TC“-?
Pinthaeus (sLapls « Pentatomidae (es! sl S,
4k jsTroilus luridus (F.) ssanguinipes (F.)
33 o=l (Mohaghegh, 2008) coulod s 3,155 S e
Y oS va )3 Sl 3 55 Ok yle 3 5
i 900! 51 (Nagy, 1957) Lledd odalis H. cunea
Gosl gl 5018 sl glaws 4 S duy s
3 S o2 A custos 58 s —w «S" Asopinae
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i 5 (G eag 5 0 Oljpe 5 0e] oo
SR 5 ST rimen o S0l 5eb 5 JL D2
e S e 5 Lad SIS Jlesws 5 el LS
L o Kol T Sl b Lain p 2y, sl b
S o e 8 e Sl 5 58 Olss S5 ol
ol 5 5 Ol i dl_,b 095 o Samlie S jadin
A& plnil SPSS 13l i s trstudent o 5a 5T eSS,

Vo sl 880 (S5 bl 5 e sty
Comian) o3l 5 5 godd jalb o5l JolS™ (g0 pim ot
sde e s g bl YU goddal S 31H ((gslus
23S $osba s S S F IV s b
il 3 s g JalS (G0 it i 03 5L sl b
3 s sla b Lol el s (4N e
Bl S i (505055 Olie 5 n 5 S5 0 51 (b )T
it cain B aosls ngjTC.:q- A Cl:,.?\ &9y sba
aalsl (JolS” Sl i (S5, 0lomis) (S 3505 sl 51 mg
sy A5 Ol s (harvest rate, h) cuils S
3 J=l8" gesls Ol ;i (daily per-female yield, P)
L 5 &35 sms Lo ol (sl 1y o855 (S
Meiracker, 1999; ) ui acules 5 slad g0 3 3l eslatul
.(Carey & Vargas, 1985; Carey, 1993

h=1-(Ro)"
el o 5l R 5 ils g 3h 0T pa o8
X=0
P=2hL,/(1-h) YL,

x=z
EAN oy s esle o liln 5 0l P OT pa 8
0l Sl Oy B aS Cama S (gs s Ly 5 Sils
Olej 8 (Canl o3 ) X o b aS Cmazr 3 by Ly el
234 5 IS Oods Ola0 ¢ ol Ol i ity
o L B i s 65 0 i ol 6y Gl o
YU 55 ool Ll d b oo GB1 s LialasT ol ol
S oslial L o318 a5 (sLa el 3557 1t plon!
(Birch, 1948; = § &, (traditional) i i,

& a0l jn 5 UL ol e (50,55 J 5L Carey, 1993)
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sl 5 5500 (g0 i ol 3l e odr Ol e
Sl 5 A e (s Jlozas 4,808 5l il
5018, oy (cannibalism) (sl ys o s 2alS
cu>@\eau&l§;;\,;>d)|4_frsaé\ﬁ5ﬂ
Jeos 55 POAISUS i (gLa y 3590 53 S 45 Olea
o=l gl sl &S0l (De Clercq, 2000) Cowlosss
S o3l 4 ey S 095 o 3 Sl 01,5, 8
slsn slas,¥ L bl Ol g 5T e slag )Y
S slas b 4 Galleria mellonella L. ¢l - 55
De Clercg, 2000; Mohaghegh & Amir-) 4i o35 ;-5
3 oielesT slad J Cu by el o= -(Maafi, 2007
30 LT gailas 53 03,58 Ogb e gany (g i L OT
S S (Sl laeSats das b 05,5 0T 2 0553
Abosls 5l 8 Cgb e gy ol e Sl ¥ hd
50 Sladis (5557 mer IS 5 T Y
A el ()8 pL) w53 55, ey IS 4 Sy s
s IS 4 (S, p80n 87 () Se slainl o
Ls)l}_;r_nA;Jua,:“,wdo}_,du,t;,s;ﬁmT@
EITTERUE RN FEINE USSP JUF RS
o S gby ¢ gmadis (G4 )3 YO (Glas 1l 55 O sle
CelwA g glidgy, Celu VP (5) 8 Goy9d 5/ VoL Fe
S,
SO ol FUE ol s 5 53 (s 2 81
0 Slals B 53 Colu YF 1 S u b o35 st
5 P B s el VF XA XFD) (5 2
el JlST Sl e i B 5 258 515 (sk
Jlmas L lals b S 5 5 o b S5 0993 Mitens 4
O i (2SSl 50 (6 e i kil gy g dslS
2 olaly sl 5 led o 201530 6l S 553,8T
s T i glag,Y s w538 Lals , b
¥ s 4) oSn S slaeSats I 1AE Ol yew ) e e
e Ol 55 ST 51 Gl glad s (o il
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AL

5 laess )l odaTwsas B Sl g oy g slins
0313 L& Y Jgd= 53 o opl Sl 0 5 IS Sl Ao s
Lol
Lo ool Ol i AL 0l (S 5 Do
Ol Ly 5 Ol i 4y o 3, YF/AT £ 4/))

< -IESSIET xe gl

5 5, VFIF £ /A
Cous (t-test: t-value = 2.749, df = 745, P = 0.006)
AT sy Laj i (8 4 ©) 2 /0Y 4y 2 /A pier
s (ST (6l 3,05 6K 1 5 90 0l Ol L
Sy50 3345 Gysed Lails B G Jus aalsl 3 la
Lo 5 555 Oly35 53 Sslis A, spinidens 3,8 s

[ i‘.ﬁ)n >9 o.:l A 9 4 ;>|J ;‘Q..I«

23 e—>xen (Mohaghegh & Amir-Maafi, 2007)
P. nigrispinus 4 P. maculiventris J?J&_.'z sla w
S 5 B L 5 555 01593 53 6513 sme Sl o
Sy e JOY LS /A e (e Q)

.(Mohaghegh et al., 1988a, b)

sl 5 Gay) Wi 5 535 Ol)ss SEiQ:iSL:A S\ Jads
Arma custos § s e B s o

Table 1- Mean (xSE) developmental times (days)
and survival percentages of different immature
stages of Arma custos.

Stage Number of Duration Stage Total
individuals survival  survival
(n)
Egg 1251 7.30+0.02 89% 89%
1% nymph 1178 4.25+0.03 95% 84%
2" nymph 1051 4.96 +0.03 89% 75%
3" nymph 915 4.69 £0.02 89% 67%
4" nymph 859 5.46 £0.02 94% 63%
5" nymph 747 8.15 + 0.02 87% 55%

Ol ais 4 A CUSLOS 8K o 45T s 4 5 L

Jole 93 sl oS5 oman 5 (655 Seo3 9 ol
4S5 (Volkovich & Saulich, 1994) &l >
53 Y sb Gadiysloul 4 e 3500 ol 3 6)&‘J€*‘
e sl JSie L1y 2S5 L8 5 os s IS

23 o il T bl i S 55 5 Lo 0T e
.%J;LL’J&MW

o 9 @b
Lo 9 525 9 AI0T (T i35

B I R S I B L R - S RS- ST SN2
oM l5T o g S8 o i ol 5 035 ol
EQL;%-VA..:‘.:MBHJJ‘P'-@%J;;:U;o.\.ﬁ»)i;...a
oy ol 53 S50 ol st s sy 53
[(Saulich, 1995) culods o, aibijs, sys Ll 4
e 3 5 B8 Gl sl rmen ) )
Podisus (Podisus maculiventris (Say) Asbs o3l gl 5
De Clercq, 2000, Mohaghegh ) nigrispinus (Dallas)
Mohaghegh & Amir-) A. spinidens , (et al., 1996
OA 43 (._» sl Ll 03 9 wlis -5 (Maafi, 2007
EVY S Lsde OF BV oy oy 2 3590 pd 4>
23 (35 sluss ;4 Putshkova (1961) .5 5 & slaze YF/YD
Gy sl calos ST a8 sde 00 A (ol dzws
VAL E Y S L DY s Lasas (ol 3 o5
Sl e VEVY 51 IS b el sy (s,
25 AR (035 G 5 F 5 ol s Al g, OT sus VYOY
ot 348 VFY (0L s edsianaldS (5 3 VFAY
o) e V) sl el ol (D YA 5 @ Y9 Ll
O3 o Oia ) i lsT (slallas e 55 (£V/0)
ST sl 3,555 s n b 6k eyl ps
oplpbs sy 3l (s OB 511 AL 50, 0L
JRB F 54 55700 JL Ol 4 e S &5
nl (3 A 3 e 03 ey S 53 Sl
Ol (Zheng & Su, 1985) ueT cwsa (V9 S, K4
el i 2l 5 sz—fiJfJ&Jw):v&J@ﬁ
o) 53 Sewlodd 5,57 7.4+ Arma chinensis Fallou
w8 et dis O 1T oo Jgl o slooy g0 30 455
(Gao et al., 2011)
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Em Ll e 58 eSS e oS s
W) ol 4T (6 sban Bl e Bl U Cadas
e i Glodals e LS O so
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.(Carey, 1993; Jervis et al., 2007) sl
ool SIS g5 n el 2557 5 (2 2 53
A. custos S8 o JalS Sl i (S5 Jlab olads
Lo bl Saalous 4SOz op Cula § )50
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L (Birch, 1948) couledss 4!yl oS (g0 i S5
53500 Tephritidae o3l gl 3l o guo Ko 458 4w >
o 5 4y 2 S5 (6 s 5o Oy it
(Careyetal., 1988b) <ulods a3l5 La0T ¢Sl § gos
oS sl S8 ms (5l sl (Sl e
s Ceratitis capitata (Wiedemann) (glas! ze (g6 ge
— Biosteres tryoni (Cameron) 0T Js s 51, 5555
AW elajs) U ey el Judd 5 gl
(Carey et al., 1988a) <l o elesl J8 ol i
S 5t Ol 5n led go5 0Ly Birch (1948) & 0l s
FENTH P E R S H L ERSCIE L PN
VL Dl (1) Zomar 21530 13 £ 5 0en bl 3557
slapss S. Oryzae g, (aind 53 4S gy sba (wl
JSTIYY 4S ot ae Il (gamin dw y3 o asliE
3557 53 Conlos 5y OT joe I b 53 0 iacildS (glagss
ol il S s TAY/AF O e 4y zaly s ]
55 Ol et i Bl (s 2 .(Birch, 1948)
b gosls JalS ot Sals oS5 b odsaxsldE
0 2050 S JSTIOY (5 5055 01y g5 Il ganda
ez Sl 1 513 5 53,557 5 53 0395 Sl pl Ll s
Lo el )l s i (l )3 WSkl s 14V/YD
5o 1y esle sl s &S e 3, 5l eslimal b 315 ges
) 530S 0T Sl 8 plonil 5 8 e
St 1> a6 508 (sodny 3 50 e

Sy to g ST OWlke gl iz ;-Uj Jad>

AD

Survival rate (Ix)

5 wles o3 945 43 Volkovich & Saulich (1994)
Fo el \F 15 o5 Se83 5 s (455 YO
¥O LYY gles ys B4 ol i Olyss . das
Colod s 55158 55,8 LY s o g (g4 53
«sles y5Zheng & Su (1985) .(Couturier, 1938)
Cia |y AL CUSIOS i Oy 95 o gendes (g4 53 YP-YD
wles Lylys S5 050 Lipa (1969).45 55T Cawsas 535
L0 o 1y AL 013 Jsb 5555 )0 B g O
Sae) 33 oo opl el ST 5 sbay . Lils e 55, VY
o 93 el kB0l wlia b SIS 3 a5 oS L g 4
55500 L o WL 0155 sk AL chinensis 5,5

(Gaoetal,. 2011) wiS" » Jsb
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Fig. 1- Age specific survival (l,) and fecundity
(my) curves in Arma custos during its life span.
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S s &lea, (Carey, 1993) 5,5 s
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4S5, sbas ¢(2000; Lattin, 2000; Wheeler, 2000
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0353 @3lmlidd 55 5 fosm Gloa dd 5 Lo, b
GolalS ol oy ol 51 6,8 sl lis o Las b
.(De Clercqg and Degheele, 1993) c_ul Cmax
i s2b S sl iatlone (A28 Jlaws u:_:»\.kf
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352 ol bdS o 3L 1) 0UT (gl ol S e
3525 Sl gt S| saS Aoy § gb s Ll aiian
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5 Sl L s Sl 3 0 i 48T ol 0554
dns o it Y ame 3,100 S8 L85 Ol
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318 e Ol s pn el Dldan by e ab
S S = )l (Carayon, 1961) usls s LaoT
Op Slre, sy ol Dl i g OV lne )
B S0l 5e8a 8w cadls s Sl
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Harvested adults/female/day (P)

Ol i r..u,'}JﬁA. CuStos Srop3S O

53 esle SO S o u:ia‘_:n .0 J.{.:) sls S, b
Lipa (1969) .4l Cwsas sde \WONF Sl i
e3de AF 15 03l (oo S Loy o35 A 5 Ol e
(gl e Ll 5 55 sue ¥er 50 Couturier (1938)
S35 sae ¥ LVSe o Zheng & Su (1985) 4
(shme Ll 5 4 b g jo il 5 0 Sl ol Lles S
sl e Ll b 5 S8 sl3s 5 5 S 6 5
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8 35 53 il A0S i loST 0L
O gilula,y 2w 4 atw S 7035 Ol A, chinensis
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Fig. 2- Harvest rate (h) and daily production of
newly adults (P) at different discard ages in Arma
custos female adults.
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Abstract

The asopine Arma sustos is a generalist predator feeding mainly on lepidopteran and coleopteran
larvae. In order to study its reproductive potential, a laboratory colony of the predator was established
using Galleria mellonella larvae as prey. Experiments were carried out in a controlled climate room
(T=25+£1°, RH=60-70% and L:D = 16:8 h.). Development times of eggs and five nymphal instars
were 7.30 £ 0.02, 4.25 £ 0.03, 4.96 £ 0.03, 4.69 + 0.02, 5.46 £ 0.02 and 8.15 + 0.02 days, respectively.
The respective overall survival rates were: 89, 84, 75, 67, 63 and 55 percent. Females took longer
(34.96 £ 0.11 days) to develop than males (34.59 * 0.08 days). Estimated values for demographic
parameters of intrinsic and finite rates of increase (day ™), gross and net reproductive rates (eggs) and
generation time (days) were 0.0579, 1.0597, 106.2, 35.44 and 61.57, respectively. Optimal discard age
of the culture was at day 46 from adults eclosion. Use of these findings for further studies on the
predator was discussed.

Key words: Laboratory rearing, harvest rate, predatory bugs, Heteroptera, Asopinae, Arma custos.
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Table 1- Treatments used in the experiment for
studying the efficacy of wood vinegar and compost

tea on M. cannonballus.

1- Non inoculated plants (Control-)

2- Inoculated plants with M. cannonballus (Control+)

3- Inoculated plants with M. cannonballus+ 0.125%
wood vinegar

4- Inoculated plants with M. cannonballus+ 0.25% wood
vinegar

5- Inoculated plants with M. cannonballus+ 0. 5% wood
vinegar

6- Inoculated plants with M. cannonballus+ 0.125%
wood vinegar+ Compost tea

7- Inoculated plants with M. cannonballus+ 0. 25% wood
vinegar+ Compost tea

8- Inoculated plants with M. cannonballus+ 0.5% wood
vinegar+ Compost tea
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Table 2—Effect of different concentrations of wood

vinegar on mycelial growth of M. phaseolina.

% Average of colony Concentration of

inhibition diameter (mm)  wood vinegar (%)
- 90 0

1.11e 89 0.025
6.66e 84 0.05
17.77d 74 0.125
43.33c 51 0.25
65.55b 31 0.37
100a 0 0.5
100a 0 0.75

Ol 55 (sl o &S 2tin O &S glls Jolom o7 oo e

NSO I Y ey OS5 glasels Lo 35037 b A3 0 c]a.u 33
Means followed by similar letter (s) are not significantly
different at 5% level according to Duncan’s multiple-
range test.

Monosporascus cannonballus a8 Wiy O 685 e Calibee slaclale ST Jsus

Table 3— Effect of different concentrations of wood vinegar on the mycelial growth of M. cannonballus.

% inhibition  Average of colony diameter (mm) Concentration of wood vinegar%

1.11d

28.88c
61.11b
100a
100a
100a
100a

90 0
89 0.025
64 0.05
35 0.125
0 0.25
0 0.37
0 0.5
0 0.75

s 3 gme SGls (glatels iz 0503 b o ys O s 3 Ol sl Ldl o S ke O3 oSG gl il oS o s SSle
Means followed by similar letter(s) are not significantly different at 5% level according to Duncan’s multiple-range test
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Table 4- Analysis of variance for disease severity and growth factors of muskmelon plants inoculated with
Monosporascus. cannonballus, in the presence of wood vinegar and Compost tea in greenhouse condition.

Pr>F F Coefficient of variation Mean of squares  Degree of freedom Source of variation
0.0007  10.35 19 0.62 7 Disease severity
0.000” 6.35 9 8.6 7 Shoot Height

0.120 1.79 16 2.28 7 Root Height
0.008™ 3 20 1.67 7 Root fresh weight
0.002™ 4.03 8 2.52 7 Shoot fresh weight
0.002™ 4.18 12 0.14 7 Root dry weight
0.000™" 5.95 7 0.44 7 Shoot dry weight

** significant at 5% probability levels.

o3 (Ao 33) (S slo D 5 (0,8 lsn gl 5wty ST 03 5 5 05 e B gl Ske (Salie —0 Ut

W Ll s Cos G S S 5 s 64 e Lok Hlas

Table 5- Comparison of diseases severity index (%), height (cm), fresh and dry weight of root and canopy of
muskmelon (g) treated with wood vinegar and Composts tea in greenhouse conditions.

Diseases Shoot dry Root  dry Shoot fresh  Root fresh Root Shoot Treatment
severity weight weight weight weight  Height Height
8 8.99% 1.44% 71.92¢ 11.92®  39.6® 91.6° inoculated plants + 0.125%wood
vinegar
12¢ 10.3% 19° 82.78% 15.34*  38.2% 123" inoculated plants + 0.25%wood
vinegar
12¢ 12.2%¢ 1.14% 9842 ¥ 9.62® 552® 159. 8% inoculated plants + 0.5%wood
vinegar
0? 14,022 1.88° 112.36° 15.74%  40.4® 178.6° inoculated plants + 0.125%wood
vinegar + compost tea
4° 13.24%® 1.06 ™  106.42% 53.6% 156.22° inoculated plants + 0.25%wood
vinegar+compost tea
8¢ 12.32%%¢ 1.88° 99,523 15.28°  63.2° 168.4* inoculated plants + 0.5%wood
vinegar +compost tea
0? 11.06" 0.8 88.84"¢ 43%® 167.8*  Non inoculated plants (Control-)
68° 8.14° 0.58° 82.56% 36° 117°  inoculated plants (Control+)

s 13 gme (Sl (glatals Wiz 0 505T b 5 oy O oz e 53 QL5 bl o S ke O &S ghyls Jilis S ol Sl
Means followed by similar letter(s) are not significantly different at 5% level according to Duncan's multiple-range test
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Integrated effects of wood vinegar and tea compost on root rot and vine decline
and charcoal root rot diseases of muskmelon
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Abstract

Root rot and vine decline disease caused by Monosporascus cannonballus and charcoal root rot
disease caused by Macrophomina phaseolina are important diseases of melon plants in Iran. In this
study, the efficacy of wood vinegar on the mycelial growth of these pathogens as well as the integrated
effect of wood vinegar and compost tea were examined on the control of root rot and vine decline
disease. To test the antifungal activity of wood vinegar, mycelial disks (3 mm in diameter) of M.
cannonballus and M. phaseolina were placed on PDA culture media amended with different
concentrations of wood vinegar (0.025,0.05, 0.37, 0.5, 0.75 v/v). Wood vinegar inhibited the mycelial
growth of both pathogens at 0.05 probability level. In green house condition, muskmelon seeds were
sown into pot-soil containing 15% v/v of compost tea and infested with M. cannonballus. Three
concentrations of wood vinegar (0.125%, 0.25%, 0.5%) which had shown the maximum inhibitory
effect on mycelial growth in the laboratory were then drenched into the soil. Results showed that
disease severity was significantly reduced in all concentrations used (a- 0.05). The integration of
compost tea and wood vinegar reduced the pathogenicity of M. cannonballus up to 94% compared
with untreated control. Roots and shoots weights increased by 8% and 25% respectively in the
presence of wood vinegar and compost tea (o= 0.05).

Keywords: soil-borne disease, fungistatic, natural products, growth stimulator, Pyrolignious acid.
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Scientific Note

First record of Dolichomitus kriechbaumeri (Hymenoptera: Ichneumonidae), a Larval

parasitoid of long horned beetle, Cerambyx dux in Iran
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Abstract

During sampling of Apricot branches in several locations in Fars province (in Bavanat and
Khorram-Bid) (Iran) at February and March 2012, a larval parasitoid of long horned beetle Cerambyx
dux (Col.: Cerambycidae) was found. The ichneumonid parasitoid, Dolichomitus kriechbaumeri (syn.
subglabratus), was reared from the larvae of Cerambyx dux, which infests the trunks and twigs of
apricot in orchards. Cerambyx dux is a new host for D. kriechbaumeri.

Keywords: Dolichomitus kriechbaumeri, Cerambyx dux, new host, Ichneumonidae



mailto:habbasipour@yahoo.com

	lg_18c75_picture
	JBCPP-Fullpaper-1-1
	JBCPP-Fullpaper-1-2
	JBCPP-Fullpaper-1-3
	JBCPP-Fullpaper-1-4
	JBCPP-Fullpaper-1-5
	JBCPP-Fullpaper-1-6
	JBCPP-Fullpaper-1-7
	JBCPP-Fullpaper-1-8
	JBCPP-Fullpaper-1-9



