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Integrative effect of some synthetic fungicides with some biological
agents in control of Rhizoctonia solani on cotton seedlings

(5"\""’"‘ le.ﬁ ‘-;E:_JUJ:.J ).5‘ céﬂa XSRS 3«.:.5
Mosavi Mirak Leila, Shirza Akbar”", Mohammadi Davoud

Ol s Olam bl e g olSls (63, 5LES 0aSCiils ( (S 50alS 05 S

Department of Plant Protection, Faculty of Agriculture, Azarbaijan Shahid Madani
University, Tabriz, Iran

ashirzad@azaruniv.ac.ir : g xS Cos (O3 J giens ooy 55 3

QAYIY 2y sl = AVAYY il s )

3035 s Sl auls i3 & Ll pge 35S (sla Ly 51 S Rhizoctonia solani 3k, g
Cupde 53 RS Jale i Sl eslizal 3 pd gr OLse OB 53 ) 5 b (S b ealS 80 el
OT Cpmal & ol ot 4o S ko ol J 287 53 LTS sl iy 51 (S Ol 4 Lgeolony 5 BT il
4w EC25 3 ECs0 jyolie ¢ gy ol 53 ol U5 Hlows Jglibie p o & Cwslie Co pds Lo )3 o s
s Pseudomonas fluorescens 73 =S50 Jsle o5 c\ﬁ:;rsﬁ; 5 Okl ) A5,
»» Rhizoctonia solani &Ly ale loslS 5 s&ileT Ll s s Trichoderma harzianum T22
ECs0 L p15 conS 5,5 c(gmsz 2050 S S G0 (o 03 238 I3 gy 35 5m 4 S o ()l
b b Sl 28 256 B3t 53 g 5 S g0 Sl S 53 OIS 5 il b anglie 53 +/+0 PPM Uslee
L s ST ECs0 pslis S 5 & bgje SL,055L Olpe o i T. harzianum T22 ¢ ST
P. fluorescens 73 cos ST (s 5L b la 257 56 LY 55 iomen (VOL) 33 pl 5 oS 50 S 28 76
-4 OB 2 7B L s ST o SLEC 5 ECs0 yslie 5 3les oS 5 4 by pn (S350 oo iy 3
ot S 5 53 9 838l Syse 4 S Jelge S50 &S S8 Sladllae 53 (V0 53 8) T S
T. harzianum & <S5 5 b =Sz B ECs0 5 Cote tals 55 J 28 o i lingy 8 5 )13 sy 355
o) S e 53 U8 sl gy el &S A jadeie cw) s opl s S edaline P fluorescens 73 , T22
IS Ol e il Sy e s ol b 5 S s g 5 ls aalsT Ll 55 Jad b6 e s)ben

Al G e s G ES 55l (S s Soles

) (] 9 ST (gt
= \> ISSN 2588-5073
9 7SI ISSN 2588-5081
AA Ol 9 5l ) oleld A 0598
V=TT axio

Genetic Engineering and Biosafety
Journal
Volume 8, Number 1

ouuS>

SIS slacil

L
LS5zl
S 28

Trichoderma
Pseudomonas



OSas 5 &5 a5 g 5o e AS B i iy 3
S st ety S sl S35 ey S5l aly
doddo

.(Budge and Whipps, 2001) il axilis J 28 5 ol 5o
DS 5 S s Jelse o A 5 Ste Sla RS en
AL e s 52 Wl Jes S5 5 WS e e
ooy a5 glaneslls Sn 5l 05 5 Je gl
v ogly Lob plie Glods bl 5 LSS (SSSS)
ol s ol Al cl, S L 13E 0,0 e
Fukui 1994; ) 515 dal = 13 36 o | T oIS ¢ 5040
S sl ys dse Oldles ((Raaijmakers et al.1995
S5 5 shord o) oset 4 JAS Jele g Gl
2 A IAS pedle o al 0 s el B 5 D
Al 5 RSy 5 IS Jelse Jlonml 56 Jole o Godls
035 Aises iz adlllae g3 g0 qal Gl s Jelse (g
& s .(Panyda et al. 2012; Tapwal et al. 2012) <.
Jb e Joseshis 5
Wb sSasn «Dosesl s (JabS sl (s el S5l
RS eaSasda pS s IS 2B 5 5 JasUsst e
(R Ab b O g sl 250k s S i gy bl IS S
(phlosad (S5 am HSe e a5 sl JS8 800
slx T. harzianum  J xS5. le g5, sl =5
ol o 3 &S w5 15 aadlhe 5,50 LMl S5l
o 5 el oS3l s dpb s St sla iSZ L6
S5l S s il 5 sl (S50 lad (S0 i
(SSP s S Se i bl kndls J xS fole b o
(Sarkar 2010) was oS JaSss e L 5L
LS ST S G ASE B S elie e 03 ieer
T. harzianum 5, » o 5laslS s JosbsSo s (Jssb SIS
S LIS Sl S pulad S8 Sl b 4 a5 ol OLL
Islam et al. ) Ljls e I JaSse Jole ol g, Lol
el ol OLLS 50 (1994) Adolf and David oleé~s (2011

i &SC)Lﬁ < s

L Gliocladium s Trichoderma <o Skl gl B «
(eSS e 3 glend 2SS OLS S 6ok
Sl ez S5l feSVle 5 WIS ST S Ol
s wssSb sl iSgz,6 L Streptomyces  sp. | 5las

23 e s A sbely Sl plend J xS s S cldle
sl ey L Sl w3y alS lagoley JiS
SBT3 bl I35 53 w5 o3l e Je
e 3 OIS S50 o ge SY sl gleis) EE
oo Sokila Sl 5 slse (pl a5 WS gau g A
oy 4 S ley 5 SUT Caglie Cou 5 035 50U
Ll e LSl sl s ol CASCEs 51 55 ol
S il 4 g Sl Ll Oy s > (Berger, 1995)
RS T L iy 5 Jos 53 (oo pyos 55 055 21 (2
Lol 5l 588 i Yool 5 g0 Sledia LS lags ez
{(Biljana, 2018) i dal o 5L 5 DlS
Cllan oo Sols SRS Gl s3oslis o
Sl das Gl 1 plard g Sl eslinad 4 oS
S35 1 (Sam IS s e sls sl e
il Glacas gl Lls oa (SO3dem RS o s S
Al e e dolisl Ll 3 oS SLS 5 o See 20l
530 g el S s Soles 2550 53 pase o
b adss gl Soles (SK5dom J a8 S pran ST Sy
Ol om G iSern 2ilae el gl A L
=S Ol pde el (S b 5 cos Sl S ey
Sph e ke Jpab 5 Gbla s J S s Jalse 5 Shee
LBl 5 e ssba olew d 38 ol (S5dsm Jelse
e Jolse 4 s GBI L sl e s L
A I OT 5105V 50 8 5485 5 i B 8 ol
(Gerbore et al. 2014; Brewer and il o s0be; 5 4y s
oslizal 5 2l oy e sla g5 (5,5 584 L Larkin 2005)
ooy (S5 dse Sy dex 5l JxS G, de
R A I T
S St b fSeLE L S Ll Gl
@3k s s Ll &l o e BB Sl
Lol 55 JpSen Ml SLS & ol adkd asie
Jolse cnl 48 by el s pd e phy S sl S 20

AN Ll 5las 1) 6 lou [ 0193 | gt 5 (sl § K5 suniign -




S e A

O)Sar 5 &S yn (G s 3

Soon ASgb e 56 Cle @ S 38 5 ) n
Henis et al. ) s ail J 8 ool cnSs Eol cns ST
L 55 Gl dem 31 =S cilime la iy, LS (1978
DS Jle GAL e S S opan s byt
Joe cosliial 0300 Objee p 55 4 atn AL L SLL 26
St b5 W el (Soe oslizl 3590 S ST 55 5 eslinad
Jole 55 5l 5 el s 5l s AT L b
Ll 5 Sl Jolo o S ¢l Wl Gy Sy s J S
(Fravel et al. 2005) coul el 351> lns oslaxal

e S ol Jolse 5l S Rhizoctonia solani
S ik o LS Sl iy b @ dhem 4 30 5 o3 g 4
2 Sl 5 oS S g sh ady) Sy Sl
.(Ajayi-Oyetunde and Bradley 2018) s o Ol OlalS
S5 S i dex 5l il J 28 gla gy L e
Brewer M and Larkin ) ool sl 55058 Jole ol gl
SAS Jele kGl (RAD Co pde Cow s Jy (2005
b o3l VU Bl e Solen cnl b oeisle s
RS s Jolo 93 5 (lowed S0l L Gl 50 asyy
ol opl d xS 55 P fluorescens 73 5 T. harzianum T22
258 5 andllas 540 glblS 5 ALl Ll s

Lhu.".'a_g)_g.ﬂy

SipelS 058 51 T. harzianum T22 s ST alas
S olew 5 P fluorescens 73 o ST alis 5 5,5 oKl
Sbe g oKl wlii g lew o&ilesl 5 R, solani AG4

A 4 O3

Aolem i) plbend G SASZ 0 B0 )
«(80% WP) i fSz0B aw LUy som 5l swsn o0l 2
5 oslizal (75% WP) pl,5 S 52 S 5 (B0% WP) Olils
PPM S Ll ensdome SO iS00 5L S p sl
5 Ad g PDA S Lasee 53 Verr g Ven (00r N0
R. solani AG4 S L. g8 b S Sl e guil> S

Sonle Sl cwiles Cel &S il sas SIS SR
F.oudum _Ss 65 31 50 0B God 5l halS 5 sl
&' » ECso ,lads .ol s Cajanus cajan (g S > 3
5 osSle Sl s sl s Ak sl VSt
ok SIS Al pp Sk Yos b Gl 4 msliS
s P. fluorescense s sL .(Singh and Chhatpar 2011) .|
OLiS L, o .(Someya et al. 2007) s1s oLis F. oxysporum
ot G SS =B L s e T harzianum T22 « osls
Harman ) s,ls sl sbosel J a8 s ) asmd o e
SSgl s T harzianum G550 Jele bdusl (2000
J xS aS sl Ol swescaw s3 Rosolani Jzs s LG g5 508
s de (S Ja ¥ gaol 3 S s o gt Sl ol
Jﬂb-bw&)w&kg))b@bdﬁcbﬁabuﬁw‘
Wilson etal. ) s ls (35 eslazal oles 4 ol ye 5l plS o oS
L S 5 s B. subtilis Nj-18 s ST Law 5 J 125 (2008
b JsbsSohs 5 (Sp sl Olpen JHUsSE slaisz 6
GJLM‘MWLS)LQ.:J JMLS).) b L;JJL@; @L’b).«b J}L"M
ol esls Ol Hf 5> Roocerealis J s 55 (ol &l
.(Shandong et al. 2014)
Streptomyces philanthi s ST 5 5L 53 imees
R. Solani J):.\S L g.))jg.rtﬁ 9 d))L’_}gﬁjﬁ ‘ML“‘)“‘MJ
l@;{w.:)‘jg;ﬁ)i )‘J'; R S)9e c:]: BL) PTRRS-9
3 els S L LSS 0 e St
( iz Lo (Boukaew et al. 2013) el cosa J550 5505
L F. oxysporum strain ¢s20 >0 <o Skl S5
35Sl (sl S5 S JBs S el Sl iz b
0> bS5 AT Ll s U IS 5 oS ke
b S 513 ey 5,4e F.oOXysporum fsp. lycopersici bl
Sl (b IS ceslizal 5 Sl iz b e
Ll s s pl SzB s AT lld s s
T. harzianum 3ils .5 e G ST o0l gl glalslS

- WA Gl g 5lae 1 oyl /i 0150 | sinms 5 cghae] § S niien



OLSan 5 &S ,n (S s 30

e S i A

aallias 3,50 ¢ s ECs0 5 ECas (5113 PDA lams 53 ;i
T. harzianum T22 =0 51 e sl ail> S Wl sba
Slaml 36 Ol dals (g n a5 0 Ll esls i
Sy pomen s oy T harzianum o, s b 28,6
Pl Sl g ST b iSesb Jlasst 36 s
¢ s ECs0 5 ECos (551> LB =.iS L 4 fluorescens 73
Posb et wis 5l s S T candlas 5 s
VU3l a6l V° CFU/MI cLle L fluorescens 73
Olyee caids 53 593 V0 L YVOC (gl o 05l SO sl
238 15l a0 ESE0 Ll dals L St ST
sy il b Ol Comar Joled b s,SL A, ol
250 S ST 3l ptedas &Sl sl s S asis
oo o SRS ke Jld wa S Ogesl cpl 5 anllas
NGRS

s ST 2,6 L e sla S 7,8 LS ST )
Solew J S 45 T, harzianum T22

pyo S Sup gl ECos 5 ECso clals 5o a8 3l An
Tl o (s Pl eSS OE) eslinal )50 ploacd
Jole 5l clle s 34l T.oharzianum T22 e S
ECso) See = Sler b placd psem 5 U555
ECos + o3 ST ECos « 257,56 ECso + oo Sl
ECas 5 iSz.B  ECas + ows Sl ECeo « Sz 6
et 3038 PDA 58 lams 53 (42556 ECs04 o SIS
Ol ( ASZ 0B s ol (g5l lms 55 .25 5 13
U s wslsl T, harzianum T22 5 gl O senslows g 51 5L 35 50
S Gl 53 g 358 Jools i sy B Ol
o olesl @ A esls ciS Rosolani Sy 56 (s %
B s clalgl s ey s g SIS Oud,
A el DS Sl s oslas SlS lea

S 5 pbesd gtz DM HE )
S5l xS s P. fluorescens 73 s ST

s P.fluorescens 73 (¢ ;SU o b NA S laes 5o il
b S ST ECs0) il oS5 Sl 5o sl p o

Ol 35 Dl sl Sl day 5 A o3ls 28 adas OF
(ASgob Ot S Lame) dals & Cod S oley U35 )l
L35 bl Sl laans s (kB S Ol S eslul L
A eslizal Sl doys abus gl ) ejled Jga b
Effective bl B esg Al sl CoS e gl e clale
desloes S 4525 5 SPSS 58 oL Concentration (EC)
A2 S
Gc -Gt
- x

Gce
)LA-:: L J\.\;) Q‘ﬁﬁ Gt gu\Au L J\a«i) Q‘ﬂ GC

V] Ay 3l Sl Ao s = \e-

P. 5 T. harzianum T22 lbcas ST 56 ),
S lew &i, p fluorescens 73
ST A A Gl ks O il s 3 2 e K
i8S Las 5o T harzianum T22 )6 2 e > 5! Vol
ol Sl KT s isu PDA L 2 e Ve gl
s ST goel O3 PDA Lo jlas .3 S iS adaoms
LS5 Olgee 5a5 e Sl e S a8 S ki wals Olgse
A dslie dals b 5 5 S eIl S slay IS

Aeg A Y glaclle 55 oL SU e Sl 5y s
o WlBlar sbe 5w @ SL e 55 Jske VT 5T
e A esls iS PDAFNA Loe s glabeds 93 &) 50
l{QTMJ}M@J\JJ}&ﬁL)MJJ é}ﬁ;)LM
.l.:>)§ Sl LAaJ)Jou QT BE JlS J.i:) CE.A L5}:§°)U”\
‘LAJSEJG J:\ R uw DL oxlaul .))}.A u::j) L;Lh&
Effective (EC) ,slae 5 A, SaS)lee Ao

A5 S als 5 e ST (<l Concentration

Ly l.asd:SGJlS ECs 4 ECso pslae 850w, p

P. fluorescens 73 4 T. harzianum T22 (glacms 551
Aedls s 53 W ASE 6 ECso 5 ECos olie 5l 0
3,50 S SSE B ECs0 5 ECos jalie 130 (s dal o oalinu
S Coner 5 T harzianum T22 e sdecs i, 5 andlls
cow SIH G 38 3wy 5,5 P ofluorescens 73

Rl Sln st paseia Loed SWT b iSE 6 Jla]

AN Ll 5las 1) 6 lou [ 0193 | gt 5 (sl § K5 suniign -




S e A

O)Sar 5 &S yn (G s 3

A3 bl als sles 00 Ly Sl e Soben ek
el LSS Sl L3 5 sl SLlS £k B s il

2@l Gl 5 SRS Jolge 51 S 30 SIS )
4y ol 55 S slew J S

o2 4y s 0> Rosolani AGA il U 51 Ax
23w Sk ol g S5 sl U mels
Pal etal. (2001) s, & Solew B oS ol S o)
Solew S50l 0 55 sl el S LGS S 0
Lol ool Sl oy LAs 5y St S5k S bl v
iy od Dl (Sl OIS e s (0 i oy IS s
i8I T harzianum T22 e 1S 5ol s ¢l s S cis
bk Sl as oyl = 0 a8 Gles 2B (5055, Sl
Aoz Sl s S eslimal 5 s SLbE s (g e e
Pal s, 3l 5 P. fluorescens 73w Sl (g sSL J =8
Sde 4 LB iS Lo 53 (5 ,SL A esliza et al. (2001)
2 odske VeVl @ of kel el cis cele
el SIS e a Sl s S el e sy Sl b s
ok BB S il s (680 O il o 3 2 e SO
S iS5l Sy s ECos 5 ECoo clale 55 i salina
Sbopls a ECso slie bS5 o3 adlae sy
P. 5 T. harzianum T22) oL sSL 5 >0 e Skl
S Y 5l A LS adles 8l sbas (fluorescens 73
SEx s 5 03 s gl el oS gl glesSU
ECso dolee clle 3l foome > A S S el
Slallas 3 s 257 ,BECs 5 ECeo while 55 L (ISCRR (0]
Shoend b solew St S eslinad glalbdS Ll 5 s Gadls
25 b Ae elie L Kim et al. (1977) s,
" Sl e S 0ok b OlalS M s L
Sl K Blas ghls 5 eds eagdl alo /Yo 5l xS M
S e SSls glols ada,y 7000 550 "Y" (ks (gles g
S, " sl SOl glls adoy L Ve 5l e M st

Jsb (Postemergence) Sl ;I axals o 3o a=als

ECso « Sz 6 ECas + us Sl ECos « 25z 6 ECso

ECso + cun ST ECos 5 2Sz,6 ECos v i S

Solew g6 5 oS plnil LBl b 4 (IS L6
3o ol @l s S S e nl s WS,
oAb B s batlesl s e el (6 S O
el LSS Sler 03 ol SlS

s ST 7,6 54, P. fluorescens 73 sz 1 o

T. harzianum T22

5 sedns L35 55 P fluorescens 73 (s :SU Jlax| Sl o 5
Gl 95 ciS L PDA+NA L. > T. harzianum T22
Gl Bk 53 3 oS LIS pl w238 R Sl 5 e
SASL slbable Sl elas a5l s S Vg SO
ssbas (EC2 5 ECso Jsles 2 Jo 5 Jsks V20 500 chals)
L Gl Sl gtle S gabol cole, b 6Bl
5 B e ST grhge il 5 a8 oS
St S 5T g8 s SeiLl A esls JIE g e
53 bailesl il welsl sl (5 n 0 5 b asls 4 cns

A el 1SSl 5o 5 dolal S - b JB
T. harzianum zob L P. fluorescens 73 ¢ zSL 545 30

Folest 25 53 T22

2ol TXONT U VT Gl g Gl ey ol 5o
53 b o5 & T harzianum T22 <o ST 26 51 2 e
P. fluorescens 73 (¢ sSU 2 Jo 5 Jke V00 5 VY chls
ol bekle) ci 8 13 adlas 5,5 Bl b o
+ 2bSL Ol g (455 s Jols 53 ECos 5 ECso
Rl 03 SIS (S 5 b () e ST O il o
ECxs « comsSKI 55 ECs) = Ll s il
s ST ECo5 + )6 s ST ECop ¢« s ST 5
s ST ECs0 4 2,6 s Sl ECos 5 oL SU
Vol 4o aki G s Oled e ps il pll (L SL
s ST 53 bglss 51 2l Son Yo Ol el 51zl
T Serd S blie dlad 5o 5 Al ClS sl S5 glghle b

Ly b bl Ol A esls S Sk S e

- WA Gl 5 a0 1) 05lacds /2ded 090 | s sl 5 S5 omrkites



OLSan 5 &S ,n (S s 30

e S i A

T. harzianum e ST 2,6 b oless pyoms L
Foles S5 T2

Sl Sl Ao 8 s 0l Jolbs b
S AL amlie 53 ISz 6 L e SWT 26 Al
Solew 25 0 Ll 5 Kb @olal slboles
e S 5w b (SIS Ole o it Sl s
ol ol S 1S S L b35S 5 s ST ECs0
el Gl 53 alpblen O3 Laesls SIUT 4 a5 L (Y 50)
sy Al glacble s (S5 ol b aberd o ye
b S8 5 b STl slaclils Gl o 5 )0
eSS0 L alie 5 Solen J 58 5 Ll e o
(Y Jsd) bl Jos g 6810 bas Jalye

53 P fluorescens 73 <o ST (5 S b b 257 )6 3uis
Sl I8

L R.solani Sl Ly 51 gulssl sl b les ples
Jolse ol 51 oS o (goslital L avglie 3 oS 5 slaless
© by SUIL e s bgme WBlar b 4
b cws Sl 5L ECos 5 ECon pslis (las oS5
93 LS b & asS(Y Jad) olls u‘;SGJG
Wil e L Sl clle S L S B nl ol 5 YL chle
Sl LIS (B pan o CBlE e 2alS gluly s oS
Al e e
T. s ST £,6 L P. fluorescens 735 5L b
Aol J S s harzianum T22

5ol e OOl oS sl ol Laesls o Sle 5JUT

 SHL ke e Ak ls g bl Bl
3 ECso slis L T. harzianum T22 ¢ ST ECop 4 o 5
(Vdsd=) 5,05 ela! P fluorescens 73 ¢ S ECos
2@l Gl 5 SRS Jolge 51 S 2 6 SIS )
4y ol 53 Biley A,

o Wls g base LSl st (o ol 2
andllas )50 sba 257 U6 ECos 5 (U8 ryy Jlesl O540)
S 5 o3y S sk (Silen 05) e dals

S8 amalS S e 0" il e mle gy 5l eS azalS
oa=le ,h Sas L (Preemergence) S e
Sheslacal Uy Asys = s Disease Index(DI) (s by

Al ¥oojlad J g b

(AxB)

ST
JS slaws T el 55 63T LS slaws B a1 ulis A
Loslas JS slias x (So sl e S oS 2 5e Ll
Al o e Golew Sl S O aes S

[Y] %DI= x100

S Sl 55 Jles n jige pslie alows gl 55l 4525
A eslaal SPSS (V 16) )\_;—9‘ 6)_1 )‘ oslaiul lJ S ‘U“fd
Bl es b Sl gy i el L Sile alie
A (al?;;\ MSTAT-C

ﬁ;."q‘g@l:}

Solen ddy p beas ST 5 pled sla 1Sz ,6 SU
Solew 2B b a5 0l05L 51 Jol s il
5 S Jelse 5SS e bl s s glachile by
w25 L sk 4ulos ECos 5 ECsg < ECrs sli da_iS g,

aod | Jsdr 3 s ST 5 iS00 6l S
eSS ASEB apd e sdalis &S S Skes ol ol
o 0 1 U el ppm v/r0 Jalee ECso L gl S
V)T s ST B sl ECoo lde 3ls LS LaiS 26
2 e VY s ST oS Gl s Ak s

L dlows 2 s

S8 Joloe oo bt LSS E,6 S
350 S Sz ECass ECso slachle 30 o 5o
Ady el (gl SU s B e ST g5, 2 anlllas
P. ;SLECas; ECop pslie cpioma i) sdalie (5,03 sne
st 56 T harzianum T22 -6 ., fluorescens 73

(C,u.»‘ ol odl QL.._' Uha.}‘.}) IR

AN Ll 5las 1) 6 lou [ 0193 | gt 5 (sl § K5 suniign -




S A s OLIRer 5 &5 n (G e 50

A L S s el 53 Gl e s EaT 1) S le 5 b b oSS s biSe B ECe s Sal
5SS Solen o S5 s o GBSl w3l deps A edalie lsass g

2ol Gl (8 ) Sl rals LisSsnl, (Sal

0 S3ldoys 00 b S s lelse b LS 6 iS5

R. solani J =5 s s Sl la iz B ECas 5ECs0 slie —+\ Jsr
Table 1. EC2s and ECso values of fungicides and antagonists in R. solani control
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The units of fungicides concentrations, the fungal antagonist and the bacterial antagonist are presented as parts per million (ppm), spore per
ml and cell per ml, respectively.
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Table 2. Mean comparison of the effects of mixed chemical compounds in interaction with fungal and bacterial antagonists for
pathogen growth inhibition.

s S5 S o8 ) tnste
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v de b vod o- C voe £V C voe ECas ?
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Means indicated by the same letter in different treatments, show no significant difference (p=0.05) according to the Duncan’s test.
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Table 3. Mean comparison of the P. fluorescens 73 mixed with T. harzianum T22 in inhibition of pathogen growth

EC2sP ECsoP ECoP ke

Yot. € s\Eved - ECoT
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§o£Y/AC o-E\/Y be \RVASCSYAR: ECasT

*T:T. harzianum T22, P :P. fluorescens 73
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Values indicated by the same letter are not significantly different at p=0.05 according to the Duncan’s test
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Table 4. The effect of different treatments on pathogenicity of R. solani on cotton plant

¢ ¢ wuls &
el S p T es Lve e Ss i J0r Sagl ARSI Sl oo
(Preemergence) (Postemergence)
ECxsZ ECso Z ECaxs Z +T ECs0 Z+T
EC2x C ECs0 C ECos C +T ECs0 C+T
ECas Ct ECso Ct ECxs Ct+T ECso Ct+T
e als B P EC2s Z +P ECso Z +P e dall
_ T ECa2s C +P ECso C +P
_ B ECas Ct +P ECso Ct +P
P+T

ol ol S e S 5 OIS (s Sl S zUB wlss 5 50 Ct 5 € Z st . T. harzianum T22, P. fluorescens 73 ECso slacbile 54T 4P

T and P are indicating the concentration of ECso of T. harzianum and P. fluorescens, respectivily. Z, C, and Ct are presenting Zineb, Captan
and Carboxin-thiram fungicides, respectively.
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Table 5. Mean comparison of the effect of different treatments on plant growth factors of cotton

(oSl gl
Plant length (cm)

(¢ 5) S5 055
Dry plant weight (g)

A 5 059

Fresh plant weight | Treatment
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y-/1. fgh </y+1- chi VAR cdgz; ECs Z
NEJY - o/ e \/Y- - efg ECxZ
VAR fghi c[eAEs -] V/vaes efg ECs C
V- ghi ofoE - ) VA efg ECxC
y-/y- efghi S/ AY- -] \/VY- fgh ECs, Ct
Vo/¢- hi R R | V/-¢-gh ECys Ct
YY/Y-a - /\VAY cde \/AA- bed ECso Z+T
Yo/¢ - bcde </y+1\- chi \/A+ -bcde ECx Z+T
Y- ab «[/Yo.+ b Y/-\-c ECs C+T
Y- /Y\ defgh </No.. ef \/so¢ cdefg ECys C+T
Y\/Y- ab </YYY- a Y/o1- a ECso Ct+T
YY/1. cdef +/Y-1- - bed Y/Y--ab ECys Ct+T
Ya/¢ - abc </YYY- bc \/Ve - bedef ECso Z +P
Y\/1- defgh </ye- efg \/1Y - cdefg ECx Z +P
YV abed </\\A- def \/VA- bcde ECs C +P
Y\/A- defgh </\yY- fgh \/A1- cdefg ECy C +P
Y-/A- ab NASARN) \/AVA abc ECs, Ct +P
YY/A- defg </\A¢ - cde V/e- cdef ECy Ct +P
Vo/- hi -/a¢--hi \/-YAgh P

\o/A- hi -/ag-- hi \/-Y- gh T

Yv/¢ - abed </Y\YA bc \/VY - bedef P+T
\//\/\.j ./.g..j <Jos++h u‘“d)lts
Y\V/¢- ab </\AoY cde \/Y1- defg cufle JuS

53 alie Gy Sl pS S 5 S 5 OIS iy glaiS e B e 5o Ct ,C Z sl o T, harzianum T22; P. fluorescens 73 ECso slackle 554 T 5P

el 1Y a3 Golel LMl sy pde L g a

P and T are indicating the concentration of ECso of T. harzianum and P. fluorescens, respectivily. Z, C, and Ct are presenting Zineb, Captan
and Carboxin-thiram fungicides, respectively. Means in each column labeled by similar letters are not significantly different at p=0.01
probability level, using Duncan's Multiple Range Test
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Integrative effect of some synthetic fungicides with some biological agents in
control of Rhizoctonia solani on cotton seedlings
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Rhizoctonia solani is an important soil-borne pathogen which has a broad host range and
cause damping-off or rottenness in root and crown of cultivated plants. The combined use
of different control methods in IPM programs is an effective strategy against pathogens and
is useful especially in resistance management programs. In this study, ECso and EC2s values
of three conventional chemical fungicides Zineb, Captan and Carboxin thiram and two
biocontrol antagonist Pseudomonas fluorescens 73 and Trichoderma harzianum T22 were
tested against R. solani in vitro and greenhouse condition. The results revealed that
Carboxin thiram was effective than other fungicides with ECso values of 0.05 ppm in vitro.
The best control (75%) were obtained in combined use of Carboxin thiram fungicides with
ECso value of T. harzianum T22. and ECso and ECzs values of P. fluorescens 73 in
combination with Captan fungicide showed the best control (near 75%) in vitro. In green
house tests that the control agents individually and in combination with each other were
evaluated showed that, the best control of the disease were observed in positive control
(without infection) and ECso values of fungicides in combination with each of biocontrol
agents. Overall results of this research showed that combined use of two antagonists with
selected fungicides in both in-vitro and green house condition are effective than individual
use of each control agent and may be it is possible to control the R. solani derived disease
using this integrated method in cotton crop.

Key words: Biological control, Integrative control, Pseudomonas, Rhizoctonia,
Trichoderma
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