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Comparative effect of gr24 phytohormone and two fungal species alone or in combination in
increasing resistance of two tomato cultivars against fusarium wilt disease
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Abstract

In this study, the effect of two fungal species and also a strigolacton phytohormone was evaluated on inducing
resistance in two tomato cultivars infected with fusarium wilt disease. In this greenhouse experiment, two cultivars of
tomato namely, Captain and 4129 and Trichoderma reesei, Rhizophagus irregularis and GR24 phytohormone (10uM)
were used. For this purpose, a factorial experiment was used in a completely randomized design with three replications
in different time periods after inoculation of the pathogen (0, 7, 15, 35 days). The effect of biocontrol treatments on
changes of some antioxidant enzymes, phenol, total protein and disease severity was assayed. Data analysis showed that
the highest activity of all three enzymes with different values for both cultivars occurred during 35 days after
inoculation. Among combined and single treatments, application of a combination of three biocontrol factors (T. reesei,
R. irregularis and GR24 phytohormone), respectively showed significant effect on increase of measured parameters
compared with other treatments. Based on the results of this study it is suggested that application of all three agents in
liquid form can be considered as a limiting factor for the growth of the pathogen on the seed surface besides inducing
resistance against disease.
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Table 1. ANOVA of the data related to the effect of Trichoderma reesei, Rhizophagus irregularis and GR24
phytohormone on the severity of fusarium wilt disease in two tomato cultivars, Captain and 4129.

Mean of Square

. . . . CultivarX CultivarxX  Cultivar uadruple Erro
S.O.V Cultivar Rh.irregularis T.reesei GR24 - - Q p

Rh. rregularis  T. reesei XGR24 interaction r
Disease 845" 14112 16290.13™  257.11" 304.22" 238.35" 219.38™ 616.58™" 48.39
Severity

*, ** and,*** significantly different at 5, 1 and 0.1% of probability levels, respectively
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100
90

b

80 T
70
60

<
50
40
30
20
10
0

Trichoderma z,55 sla,las 5,5 L FIVA 3 pnlS S 8455 o8, 90 50 o2 )lj9d (SO 5 low (2lj low ol Jloges ) S
=S 5 9 ks o 4 GR24 (46 ,989:.3 o Rhizophagus irregularis reesei

o

Disease severity (%)

Treatments

Figure 1. Disease severity diagram of fusarium wilting disease in two tomato cultivars, Captain and 4129, treated with
Trichoderma reesei, Rhizophagus irregularis and GR24 phytohormone alone and in combination.
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Figure 2. The effect of Trichoderma reesei, Rhizophagus irregularis fungi and GR24 phytohormone treatments alone
and in combination on Proxidase enzyme production at four time periods after inoculation with Fol in two Captain and

4129 tomato cultivars.
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Table 2. ANOVA of related data in study of the effect of Trichoderma reesei, Rhizophagus irregularis, GR24 phytohormone and, time on production
of some antioxidant enzymes, phenol and total protein in two tomato cultivars, Captain and 4129.

Mean of square

S.0.vV df

Catalase Peroxidase Polyphenol oxidase  Phenol Protein
Cultivar 1 0.007™ 0.323™ 0.008™ 3.068™ 5.565M
T. reesei x control 1 1477 1.984™ 1.000™" 27.112™ 9.323™
GR24 x control 2 1.513™ 1.528™ 1.248™" 16.966™" 10.252"™
R. irregularis x control 1 1.922" 0.152m 1.539"" 9.372m 13.510"
Time 3 0.938™" 7.778™ 1.882" 8.072"m 5.009™"
Cultivar x T. reesei 1 0.176™ 0.141m 1.957" 5.228"™ 6.671"
Cultivar x GR24 2 0.008" 0.340" 0.020™ 1.887™ 7.229™
Cultivar x Rh. irregularis 1 0.009" 0.067" 0.000" 1.149™ 4.283™
Cultivar x Time 3 0.039™ 0.321™ 0.112™ 2.457"™ 5.225M
Cultivar x T. reesei x Time 6 0.037™ 0.475"™ 0.018™" 2417 5.548 "
Cultivar x GR24 x Time 12 0.021™ 0.290"™ 0.034™" 2,515 5.427™
Cultivar x Rh. irregularis x Time 6 0.117™ 0.269" 0.027 0.641" 5.444"s
Cultivar x T. reesei x GR24 x Time 16 0.051™ 0.345M™ 0.031™" 1.877"m 5.172"m
Cultivar X T. reesei x Rh. irregularis x Time 8 0.143™ 0.185" 0.045™" 1.108" 5.401"
Cultivar x GR24 x Rh. irregularis x Time 16  0.055™" 0.300" 0.049™" 1.606" 5.238"
%Jr:]tévar x T. reesei x GR24 X Rh. irregularis x 16 0.076™ 0.305™ 0,064 2891 ™ 5382

Error 192  0.002 0.234 0.003 1.850 5.391
RZ (%) 97.4 85.2 [ 96.8 73.6 83.9

ns, ** and *** non-significantly different, significantly different at 1 and 0.1% of probability levels, respectively
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Figure 3. The effect of Trichoderma reesei, Rhizophagus irregularis and GR24 phytohormone treatments alone and in
combination on polyphenoloxidase enzyme production at four time period after inoculation with Fol in two Captain and

4129 tomato cultivars
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Figure 4. The effect of Trichoderma reesei, Rhizophagus irregularis fungi and GR24 phytohormone in single and
combination forms on Catalase enzyme production at four time period after inoculation with Fol in two Captain and

4129 tomato cultivars
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