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Fig. 1. Mean comparison of inhibitory effect at .5%,5%,1% and 40% concentrations of Trichoderma species liquid culture
filtrates on mycelial growth of P. sojae, in deionized distilled water, in vitro

abbreviation of Trichoderma species in this experiment showed as : T. virens (T. vi), T. orientalis(T. o), T . ceramicum

(T. ce), T. atroviride (T. at), T. koningii (T. ko), T. brevicompactum (T. br), T. spirale (T. sp), T. viridescens (T. vid),

T. pseudokoningii (T. pu), T. harzianum (T. ha), T. asperellum (T. as)
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Fig. 2. Mean comparison of Trichoderma species enzyme assay (released glucose milligram in minute in milligram protein or
U/mg protein ) in medium plus autoclaved hyphae (WP) and medium plus glycerol (WG)
abbreviation of Trichoderma species in this experiment: showed as T. virens (vi), T. orientalis(o), T . ceramicum (ce), T.

atroviride (at), T. koningii (ke), T. brevicompactum (br), T. spirale (sp), T. viridescens (vid), T. pseudokoningii (pu), T.
harzianum (ha), T. asperellum (as)
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Table 1. Mean comparison of enzyme activities from Trichoderma species grown on various media
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*: Trichoderma species were grown in Wiendling’s minimal salts (Jones and Hancock, 1987) plus 0.5% (v/v) glycerol (W G),
Wiendling’s minimal salts plus %0.5 (w/v) hyphae of Phytophthora sojae (W P). values are average of 3 replicates. Means

with the same letter in each column are not significantly different at least significant difference(P< 0.5)
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Table 2. analysis of variance for the effect of Trichoderma species on P. sojae disease severity and growing factors in vivo

Disease Shoot Shoot fresh Root dry Root Root fresh Degree of .
. . . . . Source of variation
severity height weight weight length weight freedom
Treatment
3 £ k3 £ * £
qoV/eV Volo/VO VY/eY Yolo/\Y VA/VA o /Y0 V¥
Ph +T and T+Ph
* * * * * *
AAREVVAR V400/4 YV/ Y4¥YV/A AATNAR \/YA \ methods
* * * * * *
S\ONA VY \/oo¥ \\oror dle o/of Al Interact of Ph +T *
T+Ph
Qe/\Y q/°0Y o/ OV q/¥Y o /0¥ o/eo) Fo Error
A4 Total

Aoy 0 c]a.ﬂ):)\s Sxa ¥

Coefficient of variation (C.V.) is 7.49 for Root fresh weight, 6.68 Root length,4.5 Root dry weight, 5.4 Shoot fresh weight, 4.7 Shoot

height and 15 for Disease severity
*: significant at 5% level
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Treatment
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Fig. 3. Effect of Trichoderma species on damping off for Phytophthora inoculum were introduced to soil five days before the
Trichoderma inoculation ( PH+T) and five days after the Trichoderma inoculation (T+PH) mid control without P. sojae
(co-) , infected control without Trichoderma (co+) and wheat bran control with pathogen (Wb), in vitro
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Fig. 4. effect of Trichoderma species on disease severity for Phytophthora inoculum were introduced to soil five days before
the Trichoderma inoculation ( PH+T) and five days after the Trichoderma inoculation (T+PH) mid control without P.
sojae (co- ) and infected control without Trichoderma (co+) and wheat bran control with pathogen (Wb), in vitro

*: values in fig.3, 4 are average of 3 replicates.
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abbreviation of Trichoderma species in this experiment: showed as: T. virens (vi), T. orientalis(o), T . ceramicum (ce), T.
atroviride (at), T. koningii (ke), T. brevicompactum (br), T. spirale (sp), T. viridescens (vid), T. pseudokoningii (pu), T.

harzianum (ha), T. asperellum (as)
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Table 3. Mean comparison of Trichoderma (T) isolates on soybean Phytophthora (Ph) rot in vivo ( root growing factors

Shoot fresh weight Shoot height Disease severity
Treatment Ph+T T+Ph Ph+T T+Ph Ph+T T+Ph
T. asperellum vy orede oa/ar®er VA5 AV /5570 svrbed
T. ceramicum y/ardef il 0o/V0™ vy Ao /AFEDC 5e/Avbed
T. harzianum ¥/oxedet Y/ oa/sdef sv/a8f /o voab
T. orientalis AR £/ Va/an’ ST ard yavef
T. koningi r/AAe ¢ AT sy et Vo A% ov/vbedef
T. atroviride \ALs $/oV° ov/ar e AY/Y vy /e ov/obedef
T. koningiopsis ¥/0Y° /57 syde sy/oM vy e ve/fYbe
T. virens yrrede vo' 0a/ay%f 55y 5/59 frvedef
T. brevicompactum ¥/¢° 5/vebe Wanuad va s v fo/ndef
T. viridescens f° ov/AvE so/vs vyde sv/oed oobede
T. pseudokoningii AR onvyet go 2t va el vy ff/ocdef
T. spirale AP 0 A a5/ s YV/oAfg
Co + $/08" 5/0% ov/es®t ov/ s . g
Co - NG o /oY o558 Yot Vool Vooa
Wb v/Aeet /N ort ov vors voab

I3 gme SN Bl Osasl L5 Kledd esls Ol DL Gy b Ose a8 L Sle diws S8 a5 Sle Jsd slas]

Ll Sl e G| UL L (P S 2/0)

Values of table are average of three replicates. Means with the same letter in each column are not significantly different at least

significant difference (P < 0.5).
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Table 4. Mean comparison of Trichoderma (T) isolates on disease severity of Phytophthora rot disease and aerial growing

factors, in vivo

Root fresh weight Root dry weight Root length
Treatment
Ph+T T+Ph Ph+T T+Ph T+Ph Ph+T
T. asperellum oy 8 o/s9% NS A Arvo®et V0™
T. ceramicum axol oY % o/\E vyt vy vsdef
T. harzianum oY o155 o/oOV ! o159 v/os' vo/ff
T. orientalis oy o/n0¢ o ¢ /Y€ VY555 vovs®
T. koningi oY o /EAS" o/o0V! o' g vy
T. atroviride o /Y o100 ofovy & o\ /019 v
T. koningiopsis o /Y oforE" o/ AV o/A¥Fe an s Vora®t
i o /¢4 o /oY o/eqs5% o fe Ayt voro
.virens
T. brevicompactum o/or 045" ANN o/Y0P V1 /O Wi
T. viridescens oyt o /0¥ o/oyy &0 o<t a/yred Vy/orde
T. pseudokoningii o/ o vt o/o04! AN Viad V¥
T. spirale o/AYP o/aA° o1y o7 VE/oA 15/0 A%
Co + VAl s o/r? o/v\? V7oA VoA
Co - Y ofaAN RV ofoY! ¥/¥8 Y/¢58
Wb -rvo o/YA ofos\ ofosh Y158 ¥ve

s pae Ol 5l Osa3l L5 ol sl esls OLES LSS Gy b Ogie o 388 L Sle Lies 5SS an :Kke Jsd slas]

Il e St u L (P<0.5)

Values of table are average of 3 replicates. Means with the same letter in each column are not significantly different at least

significant difference (P <0.5).
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