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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.
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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
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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

¢ ¢ walsd &
b S T s /AR él'\';;_,ﬂ '/.o~§;,1’| A )'|}7a5§.>_,]’| ;:}i Dok
(Preemergence) (Postemergence)
ECxs Z ECs0 Z EC2s Z +T ECs0 Z+T
ECx»s C ECs0 C EC2s C +T ECs0 C+T
ECos Ct ECso Ct EC2s Ct +T ECso Ct+T
A Jals B P ECxs Z +P ECs0 Z +P Cute all
B T ECxs C +P ECso C +P
_ _ ECo2s Ct +P ECso Ct +P
P+T

W 5 oS 51 S 5 OIS w3 Sla S Bl s 50 Ct 5 C Z ik o T, harzianum T22, P. fluorescens 73 ECso slackle s 54 T 5P

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.
aiz olS ) slaysSL e slasles U Sl glie =0

Table 5. Mean comparison of the effect of different treatments on plant growth factors of cotton
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Plant length (cm) Dry plant weight (g) Fresh plar;t weight | Treatment
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Y-/A- ab NATARE \/AVA abc ECs Ct +P
YY/A- defg +/\AS -+ cde V/¢1 - cdef ECys Ct +P
vo/i- hi <A+ hi \/-YAgh P

Ve/A- hi -/a¢-- hi \/-Y- gh T

yv/¢ - abed +/Y\YA bc \/VY - bedef P+T

VINA- § VAR -fot-+h e JES
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s2 el Gyl oSS S 5 OIS (i3 Gl S 7B s e Ct ;C Z ..l T. harzianum T22; P. fluorescens 73 ECso glachile s s T 5P
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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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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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