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tract

jistatic and toxicity of three insecticides, Thiodicarb (Larvin® 80DF), Thiametoxam (Cruiser®
OF) and Imidacloprid (Guacho® 70WS) were evaluated on mycelia growth of Trichoderma
ianum Rifai. The experiment was conducted as factorial based on a completely randomized
yn with 18 treatments and five replications on M.A 2% medium containing each of the
tticides at 4, 5, 6, 7, 8 (x10%) ppm (controls were without any insecticides). Dose-response
es were drawn by plotting percent of mycelia growth inhibition against the insecticide
entration on log-probit scale and the concentration causing 50% inhibition (EDso value) was
nated as log pg/ml. All of the insecticides inhibited to some extent the growth of T. harzianum.
inhibition was the result of a particular insecticide-fungus combination. Sensitivity of T.
ianum against tested insecticides showed 30.6-77.6% and 1-9.8% inhibition of the growth of
al antagonist with Thiodicarb and Imidacloprid, respectively. In addition, Thiodicarb had more
ity effect (EDso= 3.74) on fungus than Thiametoxam (EDs=3.89). In the greenhouse, treated
s with 1.5% Trichodermin B (w/w), three recommended dosages of tested insecticides were
1 in artificially infected soils with 5, 1 and 6% (W/V) inoculum of Fusarium moniliforme,
ium ultimum and Rhizoctonia solani. Experiments confirmed the results of in vitro study,
sfore, Trichodermin B + Imidacloprid (5 and 6 gr of commercial product/Kg cotton seed)
ided excellent integrated control against pre- and post-emergence damping-off by 88.9 and
, respectively. It was concluded that Imidacloprid had the lowest deleterious effects on T.
ianum and could be used in integrated pest management for sustainable production of cotton.
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mailto:mhoushiarfard@yahoo.com

oSl Caoguad g M) 1 )k oS JSghedid (iSopde i Caew gy

0¥ a0 Seas (ol S -l Galsa sl
QY\MJJLA&JSAJLA&.HFA.AG‘J#
M¢Q\}J\}3¢lﬁ\}.&u¢@\ﬁ¢&)3¢4@lﬁdﬁ§)ﬁi§
‘mﬁwbm‘bﬁwﬂ\}njﬂ.ug¢u;\fm
e cuny g il Bl bl G s L S
Dl 4o 52 8L 5 (oY b S 4y Ll Jsie
S o0 55 J2B 81 53 8 SIS Ha gl a S
‘M‘JJ_:LJHJJ‘JA“}AJJ&%J—‘CJJL.HA‘
A (S sydia S3la,L o gaaais ol R
B ala,lS Jsasls ssas S o9 Sue cullad
Q;Huﬁbﬁgw‘ﬁku‘)‘)d
)Q_J‘\5¢1961 @.‘\5_.‘).).);66 bMLimLAJJ\}SfJ:
= 53 desite eSSl e goml (IS5 LS
(1998 o), an
GHCJ‘J_"“&JJJ_;CJL:_‘UQAGMU‘_H‘JJ
oL L b pha o g (et gla (S
.J_,l&w;ulklc)mldﬁﬂ;&l_,b’;aﬁa
hoderma harzanum Rifal e g Sl ¢,Ls
iJJJlSCJJHJJCA_:.u“AJYULSC;JT‘A\}m.uM
SHE Ld Sy b IS B L IS s pdia O S
SIS LA L s 4 S s S b
5 oS opdia Gas—s ba o SV S5
SWJaJMIJI@uJééjwﬁ&T
s S5l oS el I3 ST
_ala (i3 Bl ol Lo 008 Jeola sl

doude

poolosd (PYthium spp.) o 55 o s S slag s
Rhizoctonia ) L_u <5, 5 (Fusarium  spp.)
15 oolwd ey ad, eyl Jal e o (sOlani Kdhn.
JJ_)é_)l:ui\}A¢l373 bJ“}d‘m\jcs‘)\}‘A:aA) A.u.:bl_‘u_n
SH(Thrips tabaci Lindeman) sy Guw 3 ¢lee o
e S 00 g iy el 5o Jead ) ST s siage
5580) 50,8 e iy oL us a9 9 Slac
S sy ik e Trichoderma s slae <
dolse Hlomie o sl e e 5 o) GIRK slagile]
Gy (ALS hiaslan delse sus s oo ST
&1983_)53:‘\55\55) ._\:“bé.n.:b_)“}l_}.)_)‘\j LS:‘-)‘%: Sy
Sels S35l s 055k (2000 51997 o1, Kan 5 Jsla
Lol 5 ol dlse 5 obasd SLS 3 G yums alS
JHJJJAA."\52003 u‘_)li.ﬂ.&\j\}l::\.‘:\_n.u) Sl su
(2004 ), Kan
a0 S 4 3date aol iy ohasa) (B S s i
JoES (gl €S suss Saalewnes ol b (panl S pis
D903 Ssde a s uylS L suiga g o0 Ko ol
‘u—.‘fﬁ.}%‘f—"“‘ﬁ;JJ—‘“‘Q.}J“C‘J‘BA—.‘;%C‘yﬁ‘M
ol 808 8 me w38 aiha 5 Gl T olan ha
su 5= Llasl Bus S o g ol o S eyl Cas
aulad po Gda i Gaob Sl o plul @ plals
ploa S giald (uSapia (1997 lLan 5 4S5 <)

(-~ & = [ At PN st



Al /Y oo YV ala /)L (6550liST Lisls aloxe

T (J9)3 93,8, ldgn A

b dalae o) el Sl gl cegalin e 0 i
(1947 o)

23) iy 5 (a3l = oo x 100

e o) golS asalin e hd s s 83l =C
(3o Lo 90) ol Hlass
53 (G2 (i) o8 sabiwse (o w83l =T
OIS & ydia

o1 51580 a0 51 suliienl b suel cous sl suls
19 eay) aswa S Jalas 5 43523 MSTATC
Sl Sl (gl ials win (G 50)T s Lo (pSiles

ad acy EXCEl 51580 a3 S 4 Ll g

OIS 8 ki e Gloae (25,1 -2
OhS e dia e Gaaal gl daye Cpl S0
Dsp) v ;050 55 30 T. harzanum s <
Sls) el a8 8 Sl e clie pedls S lsie
ol padld ol dcalacs 6155 (1991 Sles s
s by Lo suls Gu s Jle 5 Glasebel
Bl Gy smedl 51 GBS a8 w5l golsk
Lo (e .2 suliil Kolomogrov-Smironov
'SS () bl el b s oty ply —oile
3 (ammy0) w5 51 oML e g pes b EXCEl
x8 57 6 5 dJals (1S s it clile 23Kl 4
19 HoLSan 5 (s558) @88 alasl G aalis 5o cand
selid ad g ws 50 50 snialS =lile (1984 )5
L g dalas 5830 o dolas 31 LoyusSss3

sl logug/ ml o s-s s (EDso) oo

‘;A‘SA.II:'LAJI sl oy - &
g:":‘-“':" EJLS Ly]fLAJT -1

Trichoderma  s,las wlas S 51 ey 50 ol o

B (o055 3 Sulad w3 5l sailaa harzianum
T. harZzanum ¢,Ls sa s 5 35 5 4 503 J o)
s 5 (83/6/30 0l 55 7ol (ol Ol 380 =K 5
Rhizoctonia Pythium ultimum Trow. G <<
Fusarium moniliform Sheld. , solani Kiiehn
LT (oaslan 5 Slalis W o« ey oS 3 sl
oo o Giale)Tianu S sulit il o g sad L)
LA Baske 5 (shalead SolS 5l B Lo g oS
JUs 5 52) U2 ,L8T- el € b ae Ly IS 6 5t
T asbiw o el s i, g Se5lasl (1959
29 OIS e sdia g 53 ) 5SS el harzanum
{Larvin® 80DF) 5L <55 Jol—] gy 5 4o
e, mal . (Guacho®  7TOWS) aly sluvall
oS - calu (Cruiser” 350F) aLus sialis 5 Bayer
i o0 GBS s pdia o B 400,50 5 [NOvartis
5 50 [Gsalie 5o 22003 (10°) <8 5 7 6 5 4] gl
02055 sl G ol sl clale 4agl (gl ok 4 S
Ot shie OF Sl e 25 501, SIS 6 sdia ) sud
18 s Jsdae ol D) S5l (lae 50 (s 5 80500 U
soia slas) Slie HET ¢y 55 oS buae il i
obie OT L sadlas ciS baiss .o S 43Lal (50°C

i 38 8 5 Ha GlalesT aalds ol gie 4 0y 5
e Olea S wals 5l e Gl (il jhl 4 ps B
oy SEdS 58 S50 50 dgols oo 4ol o),
slos L 5l 5o Db Gupes 5 0l sala 513

(= . & . &« .-, . & t. & 27 or



\ oSl Caoguad g M) 1 )k oS JSghedid (iSopde i Caew gy

ks da 0 a8 5o (s 3SLA sl )0 e salis

il aSB ol cna oloee o ol 5o iS s pudia

Imid. Thiam Thiod.
O 0yl

=S 5ol bl gl el o 250 i S1 S0ke - U3

T. harzianum as, 51 5 ls5b des » @ s ss

B ls ime DN (51l wlde b Sy o b (gla 0 Kle

(P<0.01)

iod. LS sals =Thiam. a— ; 4S1aeyl =Imid.

K358

anls 4 5 6 7 8
(10° x ppm) o exie el

r2anum as; 51 golasb o s p iS5 b clale JI-Y IS

Blresu s Solas S5 o suliil b Giale)]
JIJSS5J_,LA3311JAG_?MLA_7;)M\SCJLQ_U.@4_}
la e 5o Lh (Rl gl las . ws S al ()
A 0lie) la (i€ s puiia ) suldieal bosud s 3 S5
cogo (L a Sl Sl S 3. 88 5765
oo o LB e 05K 5 Sl oSS Ll s
o2 s (G o S100/ 55las S 5 o S) %175
SLA sdas e (lw 10 53 o <o Gk
Lala - (5350 5 el oS (g, Bab S 0 a ol Al
R. solani , P. ultimum [F. moniliforme sLag ,
._\yﬁujﬂu_cjsm_,ﬁg
3 g olans sla 4l wis a4 Lo o sla suls
Laslass iSilae dmlie 5 4323 MSTATC 1380 5
(1978 Jua 5 Jial) ad alol 5o & 50T 31 soliienl L

G g i
LA, 80 cpl S 5 g s clale (JiSe e ¢l 50
aials gol8 a5l golsls ae o o ol (e
a5 £ 3 Bae e 31 Jla e Lo (P<0.01)
8x10% cubale 5 slSsups GBS s pdia 3 sy Slaks 5
olodle ae 5045 546 L S 5 4 (el s e
o (251 sla JSam) wmals | oliee G sidas wd,
s olis 30 S s phia pad s enlale Sl ol 3l
ColSau s iy gl s 51 < (P<0.01)
e oieS sl silal g (a4 30/6-77/6) (p it
C—“—“—E‘;&T g2 ool s s 53 (4—n 54 1-9/8)
O Lo eala €S el ol o bl (3 JSi) windly
9 B doole 50 CulSa0 58 IS ol s Hlad



Al /Y oo YV ala /)L (6550liST Lisls aloxe

T (J9)3 93,8, ldgn

s Lledl laslesT b obT.asb e (1980)
ey sla lolcs 5 algu sy Lo IS o5k G
Sen 5 asal sl ssas Ll ol SLA
s 2l s b 5 (2004)
an Jo5S e, La s @Jlﬁ s EEN LS
Sl 3dl s 4o al€ S5 5 ddn,y (Sasus sla
8T U5 sl el s JT sl 13t e
20 g5 39 5 58 o 5 (ALS sl s)lan
DL L IS spddia Sl suliin] S5l sn 5 (pliesd
2550681 LA e ali gl 45 el ola
(2006 1tiad g5 5 (50l 58) wibls (S5 50508
s 5 80 suy Blals Ko SLA <€ ol da g
a1 i s 55T Olad 5 dhes g (9 See
2o psmle 4S5, (58 4ayl Ol (o0 0S (o
ooy OBT 8t pae el o oK 6

AdA-‘J\}A—\u

:._\..AJJl_‘ LsS‘A‘\:JJHuJJSbJJjJAuJ‘
s a8l
)&‘JJ-JJ‘JL&JJ\}Sﬁf.}f&AM\’S‘:\Am@-ﬂfJ

adl dals ay Sl al s

MJ_‘GHJ_“UU.\AJJJSJJJ

b eeSan a5 5 Lepu s ss ady sol)db wa o
b‘sJ‘J;bMJJCJMJJJHJ‘J.JJLﬂ:‘GAmﬁJ
<o (Hg/ml) e biss

S glail w5050 wall Hu oS wel s ey LA

L;Lbulalc‘;_u‘,l&\uwm_)

(1 59=) 9205 55515 (EDs) csans padliss i
JUJ&Jﬂ‘ewﬁﬁmquAaﬁgEDm
5 5/53x10°% 7/28x10° o553 ey a5y 5Eluval
(1dsas) b o 53l u—‘:m > pS 55 2/16x10°
Saren Yl 4 ad g glas IOLK la g5 oo
el slayia g Lesu s (Solas alua
L 5wl go S U Sl 771 % 10° B e 058 5
S OIS e pdia b 5 50 (BB Jsde ws glaslas i
Sl ogliie Hlay 1Al slass 5o B (50555
Lo sSa 5 0y sl 5 51 S sl ol s liiel (A S)
bane 5 GES & st cunans ol 5o G el 51 Ll
O 09 (1954 s slan ) wal (e S LS,
OpoaS sl sl (IS s ydia 0y (Ba3E (glalass
p RS SHLas S 3 s ST Gloae 0 o,lSauss
Olse 5 o SET £ 5 15 2 gus 31 st o5l
(P< 0/01) cutls 3al€ & o s lan Su5s) s J5S
boly i 5 SLA Lo GBS spdia g o3l C3YEA
iy g abws Cla Juls 4wl S e aKaL)]
Syl wlie Leol ol oaal SLa 5o aeu d gl
L Sl 5 J¥ 5(1968) o), L<an 5 coli il i Al

09051 s iSe i EDsg 5 T. harzianum as ;) (s ls5b - 2Se i chale s alal, -\ Jgd
(JZ:S L’-\ﬁ»/r;}ﬁﬁwﬁ&seﬁrgﬂﬁﬁ)@izx u\.ﬁ)j‘ d)‘:jL.t C,.:a}ﬁ:Y)

EDso (1og Hg /Ml aalae

S ot

Y/AQ

R2= n ooR

Y=1.8812 X —2.3294

Thiamethoxam



oSl Caoguad g M) g )k oS JSghedid ((iSopbe i Caew gy

B0E4AW5E6N7MS (10° % ppm) it

a

HO

by 3l 6yle3k oy

WS 0y

T. harzianum a5 g la50 s s i 3 (o) iSs i g5kl oS 5 oSSl - ¥ S
osss = Thiod.  plus gls =Thiam. sl fS1ae! =Imid.

(P< 0.01) dizeer s one SNl gl ls jiS0 pim j2 3590 53 b b Dy b sl pKiles

W (ol jlam 59, 15) (tag) (o azelsS Sy
B (s 5l 59, 30) sy ey azelS S0

80+
70+
60+
50+

a

cd cd bc

L.SJ).Q E-S

axD
&

40
30
20+
104

becd

bcd

bedi




CJle /Y a)les YOV als [yl (g5)0liS” il alore T (J9)3 938, ldgn ay

ﬁwh‘ﬁ)éﬁ)k
(P<0.05) dimen jls ne SY (lls syt b (oRossom Bl 5 51 018 2 55 wlie b Sy b sla il
(Yoaals o3 1 S15) B o a5 5 =Y () dals s JT S1) Ssiedd O TV [ obosl sl les
Bw.a):}.ius+\’.\.1|ﬁ}.\5|,\.,q.1l -0 Bwﬁ):ﬂ;‘l"\u\g‘ﬁ}ls‘u\?q‘ -¥ Bw):ﬂ;‘l'o .\.ﬂ,l}lS!.\.,c..l! =y
BoresssK itV oulKogs -A Brwyn s 5+ O K58 -V Bomeos it o o lKass =#
B oo stV plas el -\ B s 5 el suals - B s 5t 0 plus sals =9
Imid.= Imidacloprid ; Thiam.= Thiamethoxam ; Thiod.= Thiodicarb
..L:L:L;G).:\.z r;\"'/ﬂefir JJL’SJ gr.:s; r;gu)‘n’;)é slas! .»\.;M:).‘)}Rﬁ

ouldiiul vy g0 c._'l.lm

3ok 5 Thrips tabaci Lind. 4y uw 5 5581379 ¢ cpal 5 o o s oo 5055 @ paBailpa
S 5aal€ 6, S fuaanlgs oY A Trichogramma embryophagum cu i, e (S e

_;&S b_).:b; JJJ ulSelSJ Jf.n\}.u ULS%JG JJ _)3‘ O 1379 ‘U’t' Lé_)&\} o u:QJLac _)3.9‘ ¢&5J‘_} U‘_)f.n
s RS (pranssley oY wda Verticillium lecani a subivwse sy 51 oS sla 5o o) 5 ¢Vl
LS.}.)JL:-S LsLA J@JS@JJSPSSJJ:‘J[S1385 ¢&6J\5§\5{.\J§JL§LJ§¢{.\6JL&J§¢‘ALQGT‘JJ‘S:‘_}f‘}L‘JL;JJS
(85008 slga =l «sioslaS (s el 5 olEEas Glele ol lasl
:Jtu_,l ul:u.u‘ _)J‘Lu:“l%b‘:\i S_).A LsJL“f:‘ Jaﬁ‘ﬁj@.u‘_uiu.u.ul379 ¢".\ _)lgl.u_) u:\A)LQJ“-\JJS _)l:u.:in\}b
u-Zeid AM, Mahmoud YAG and Talhi AE, 2004. Effect of Gaucho insecticide on the

Afficacy of fungicides used to control root-rot and damping-off diseases in cotton seedlings.
=gyptian Journal of Microbiology 9: 1-10.

A~~~ P Caala 7/ AR Avwe~ D \Jivmal~ ™ Cmviomvmd~ | Favvaiall O Aand AavlaAac~ 7 NN A



oSl Caoguad g M) g )k oS JSghedid ((iSopbe i Caew gy

nJan M, YU X, LU Zhong X and Zheng XU S, 1998. Insecticidal effect of paddy field
‘ungicides on nymph of rice brown plant hopper. Chines Journal of Rice Science 12: 155-
158.

nto R, Woo S, Ambrosino P, ScalaV, Ruocco M, Marra R and Lorito M, 2003. Targeted
disruption of new endochitinase-encoding gene in Trichoderma atroviridae. Journa of
2lant Pathology 85: 275-280.

k RJ and Baker KF, 1983. The Nature and Practice of Biological Control of Plant. APS
Iress S. Paul MN USA.

/ey GT and Lichtenstein EP, 1970. Growth inhibition of soil fungi by insecticides and
annulment of inhibition by yeast extract or nitrogenous nutrients. Journal of General
Microbiology 62: 27-34.

L, Koskinen W and Yen P, 1997. Sorption-desorption of imidacloprid and its metabolites
n soils. Journal of Agriculture and Food Chemistry 44: 1468-1772.

y TRG, 1970. Microbial growth in soils. Pesticides in the soil-A symposium. Michigan
State University, East Lansing.

htiwer BG, 1958. Laboratory study on the effect of thrips infestation on the height and
neight of cotton seedling. Journal of Economical Entomology 51: 115-116.

/kins BS, Peacock HA and Steele TE, 1966. Thrips injury to upland cotton (Gossypium
lirsutum L.) varieties. Crop Science 6: 256-258.

sfall JG, 1959. Principles of fungicidal action. chronica botanica Co.,Walthman, USA.

vell CR, Garber RH and Batson WE, 1997. Field control of cotton seedling diseases with
Trichoderma virens in combination with fungicide seed treatments. Journal of Cotton
Science 1:15-20.

vell CR, Hanson LE, Stipanovic RD and Puckhaber LS, 2000. Induction of terpenoid
synthesis in cotton roots and control of Rhizoctonia solani by seed treatment with
Trichoderma virens. Phytopathology 90:248-252.

eas JH and Davatzi-Helena P, 1980. Evaluation of fungicides for cotton seed treatments
against soil-borne fungi. Annals Institute Phytopathologique Benaki 12: 169-178.

R and Saxena DM, 1980. Cytological and biochemical effects of pesticides on

MminrAanrnAanicome Dacidiin DA~ 72 10 7



b /Y oglas YoV e /gl (6y0liS” 2l ale e pi29yd 90 )3,Lbgn

af

e TM and Hills FJ, 1978. Agricultural experimentation and analysis. John Wiley and Sons,
nc, New Y ork.

en R, 1995. Behavior modifying effects of low systemic concentrations of imidacloprid on
Myzus persicae with special reference to an antifeeding response. Pesticide Science 44:
145-153.

en O, 1989. User guide to MSTAT-C. Michigan State University, USA.

ardson LT, 1954. The persistance of thiram in soil and its relationship to the
microbiological balance and damping-off control. Canadian Journal of Botany 32: 335-346.

ardson LT and Miller DM, 1960. Fungitoxicity of chlorinated hydrocarbon insecticides in
"elation to water solubility and vapour pressure. Canadian Journal of Botany 38: 163-169.

ertson JL and Preisler HK, 1991. Pesticide bioassay with arthropodes, CRC Press.

1mel DR and Quisenberg J, 1979. Influence of thrips injury on leaf development and yield
of various cotton genotypes. Journal of Economical Entomology 72: 706-7009.

ari RKS, Rajput ML, Singh A and Thakur BS, 2004. Nontarget effect of insecticides on the
mycelial growth of Trichoderma harzianum (Rifai). Indian Journal of Plant Protection . 32:
140-141.

ari BK, Srivastava KJ, 2006. Fungicidal compatibility with Trichoderma viride and
Trichoderma harzianum. Newsletter - National Horticultural Research and Development
-oundation 411-422.

cent JM, 1947. Distortion of fungal hyphae in the presence of certain inhibitors. Nature
159: 850.

nwright M, 1978. A review of the effects of pesticides on microbial activity in soil. Journal
of Soil Science 29: 287-294.

¢sman SA and Starkey RL, 1973. Partial sterilization of soil, microbiological activities and
01l fertility. Soil Science 16: 274-281.

e GW, 2000. The pesticide book. Thomson Publications, Fresno,CA.

J, 1984. Biodtatistical analysis. Prentice-Hall International Inc., Englewood Cliffs,
\ewjersey.





