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Tablel. ANOVA results of comparison of Trichoderma extract and spore suspension effect on leaf
rust spore germination.

Trichoderma sp. Source df Mean Square F P

T. harzianum extract 8 2601.80 0.8125  0.3880
Spore Suspension 8 2617.12

T. longibrachiatum extract 8 2691.00 1.4074  0.6402
Spore Suspension 8 2739.50

T. citrinoviride extract 8 2754.12 1.4559  0.6075
Spore Suspension 8 2743.50

Lo )95 37 gl O gmilon guig 0K 33 (S 0968 T sgul (WNT (Sl - J9u>
Table2- Mean of leaf rust spore germination in Trichoderma extract and spore suspension

Treatment germination mean+SE
Trichoderma harzianum? 49.66+1.746
Trichoderma longibrachiatum? 48.00+0.577
Trichoderma citrinoviride ? 48.33+0.882
Trichoderma harzianum® 52.00+1.453
Trichoderma longibrachiatum” 51.66+0.334
Trichoderma citrinoviride ” 50.66+0.577
check 50.66+0.445

LBl (gr s gl O il o 3 018 Kilis o5 2D sA 5y
Letters a and b indicate extract and spore suspension, respectively.

Sloggd <53 4 FogIT Dud Al 50 Il hlo T (Wil sl 4 125 b -t Jaus
Table3- Analysis of variance for infection reduction to leaf rust in glasshouse experiment

Sources of variation MS DF significance
cultivar 1470.776 1 *
Trichoderma species 1807.442 1 falad
application methods 82534.377 12 falad
cultivar x species of Trichoderma 143.846 12 ns
cultivar x application methods 3007.961 12 ol
Trichoderma speciesx application 5480.841 12 *x
methods

cultivar xapplication methodsxspecies 444.410 12 *x

of Trichoderma

Ll 03 3 an e SGUSNS 5l /0 5 0/00 Jloz! pedan 55 13 e D nn 4 o e 5
*and ** and ns indicate respectively significance at 0.05 and 0.01 probability level and non-significant
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Table 4-Comparison of means (%) of infection to Puccinia recondita based on Duncan Multiple
Range test- spore suspension concentration is spore/ml

Treatment Mean of Grouping
infection(%)+SE
check 83.33+1.184 a
Spore suspension T. longibrachiatum10* 44.33+0.578 ab
spore suspension T. longibrachiatum10° 41.331£0.763 ab
spore suspension T. longibrachiatum10° 32.331£0.254 ab
Spore suspension T. citrinoviride 10* 16.67+1.562 ab
Spore suspension T. citrinoviride 10° 13+0.568 b
Spore suspension T. harzianum 10* 7.917+£0.234 b
Extract of liquid culture of T. longibrachiatum 4.017+0.241 b
Spore suspension T. harzianum 10° 2.333+0.331 b
Spore suspension T. citrinoviride 10° 1.083+0.011 b
Spore suspension T. harzianum 10° 0.4833+0.130 b
Extract of liquid culture of T. citrinoviride 0.667+0.113 b
Extract of liquid culture of T. harzianum 0.3167+0.170 b

v\a_/.:?u’.o )‘J; le‘b L;LAOJ; BER) ..L..&Lu;n )‘.}u’.l:u oM ek s LS 4;‘..&,0 J:& Jﬁ}"
Unsimilar letters show significant difference for different groups.
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Table 5-Differences of peroxidase levels in seed and leaf treatments following treatment application-
spore suspension concentration is spore/ml

treatment vol/vol enzyme activity(%) + SE

seed leaf
T. citrinoviridea+ Extract of liquid culture/ 19.45+1.171a 17.33a+0.241a
&T. harzianum Extract of liquid culture
T. harzianum+ Extract of liquid culture 18.42+0.248b 16.28+0.481b
T. harzianum Extract of liquid culture 18+2.534hc 16+1.251bc
T. citrinoviridea & Extract of liquid culture/ 17.52¢+0.521c 15.44c+0.840c
T. harzianum Extract of liquid culture
T. citrinoviridea+ Extract of liquid culture 15.69+0.473d 13.76+1.811d
T. citrinoviridea Extract of liquid culture 15.13+0.861de 13.20+2.330de
T. harzianum+ Spore suspension 10° 14.49+0.674ef 12.55+0.254¢f
T. harzianum Spore suspension 10° 13.86+0.861f 11.90+0.861f
+ check 0 9.50+0.887g 9.43+0.331g
- check 0 9.20+1.187g 8.11+1.154g

sl 4 048 03 JT ediasolts + Codle k5,8 o 15 61 slsos § o3 5 Al e bales o Sl5 sime LoDt ] oliasOLES o gline L3 g

sl e pdF gle g8 S5

Different letters indicate significance among treatments which are located in different groups. + indicates

infection to brown rust.
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Abstract

Effects of biological treatments on disease intensity reduction of wheat brown rust
caused by Puccinia reconditeRob. ex. Desem f.sp. tritici was studied in a split-split plot
design, conducted based on completely randomized design in a glasshouse with three
replications. Chamran and Boolani cultivars planted in main plots and three Trichoderma
species including Trichoderma harzianum, T. citrinoviride and T. longibrachiatum were
located in first subplots and leaf and seed treatments inoculation methods were used in
second subplots. Changes in peroxidase enzyme level were also determined by Hemeda
and Kelin method. The results showed a significant difference between chamran and
boolani cultivars (P<0.05), the Trichoderma species (P<0.01), methods of antagonist
inoculation (P<0.01) and their interactions (P<0.01). Disease reduction in Chamran
cultivar was more than Boolani and seed inoculation method was more effective than leaf
treatment (P<0.05). Interactions of treatments in all possible cases were significant
(P<0.01). Changes in proxidase enzyme level in treatments in comparison to control were
significantly different. This study revealed that the observed disease reduction in this
study was motivated by induced resistance mechanism because no direct inhibition of
germination of pathogen uridiospore was observed by Trichoderma spp.
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