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Table 1- Percentage of growth inhibition of Fusarium oxysporum f. sp. melonis in dual culture antagonistic after

168h after inoculation at 25°C.

species Trichoderma volatile compounds

dual culture un simultaneous

dual culture simultaneous

T. longibrachiatum1+ 25.00de
T. viride2 27.40def
T. stromacium3 23.55d
T. konnjgii4 5.36ab
T. asperllum5 11.05bc
T. harzianumé 31.50f
T. longibrachiatum? 26.92def
T. harzianum8 26.92def
T. asperellum9 14.42¢
T. viride10 30.76ef

44.82cd 59.22¢
48.27ed 57.28c
43.96¢d 61.16¢d
45.68cd 60.19cd
10.34b 7.8ab
43.24cd 70.00d
43.24cd 60.19cd
47.41cde 60.19cd
10.34b 11.65b
52.29% 59.22¢
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«Significant differences are denoted by different letters within each column at p<0.01 according to LSD test

+ The number is used to isolate
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Table 2- Comparison the effect of different isolates
of Bacillus spp. on percent of growth inhibition of
Fusarium oxysporum f. sp. melonis in vitro
condition.

metabolites

were able to volatile dual
Treatment .

influence compounds  culture

into the agar
Bacillus 1+ 100b 8.28ab 16.10a
Bacillus 2 100b 8.87ab 15.59a
Bacillus 3 100b 12.73b 14.75a
Bacillus 4 100b 12.42b 30.50b
Bacillus 5 100b 14.50b 28.08b

g 2 LSD 03T L Ll o3l Ol Cadides (o o b oS olajlas
s (65ls gme O (61,15P <0.01
AL o ok oslital 35 40 gl (o led +

*Significant differences are denoted by different letters within
each column at p<0.01 according to LSD test.
+ The number is used to isolate
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Table 3- Mean compassion of the evaluated factors in study of the effect of Trichogramma spp. and Bacillus spp.
Against Fusarium axytsporum f. sp. melonis in greenhouse after 70 days.

Treatments %healthy  Root dry weight Shoot dry Root fresh  Shoot fresh weight  Length
plant (an) weight (gr) weight (gr) (gn) (cm)

Infected control* 00e 00e 0.32abc 00c 1.23e 62.25abcd
Non-Infected control+ 100a 0.04bcd 0.46abc 0.45ab 5.89a 62.55abcd
Benomyl 76.25b 0.01cde 0.23bc 0.19abc 2.34cde 50.95bcde
Mancozeb 71.2bcd 0.03cde 0.16bc 0.25abc 1.87de 47.05cde
Bacillus spp. 157 100a 0.08a 0.55ab 0.34abc 4.57abc 62abcd
Bacillus spp. 62 100a 0.04bcd 0.30abc 0.48ab 3.09bcde 64.70abcd
T. viride, 73.78bcd 0.01cde 0.31abc 0.22abc 3.19bcde 55.13abcde
T. harzianum 65.2cd 0.04bcd 0.33abc /0.40ab 2.82bcde 53.40abcde
T. longibrachiatum 66.2bcd 0.02cde 0.30abc 0.32abc 2.75bcde 74.05abc
Bacillus spp. 15, B. spp. 62 100a 0.03cde 0.42abc 0.26abc 4.00abcd 82.55ab
Bacillus spp. 15, T. viride 79.38bc 0.03cde 0.42abc 0.43ab 3.69abcde 49.53bcde
Bacillus spp. 15. T. harzianum 74.54bc 0.03cde 0.39abc 0.34abc 3.10bcde 68.70abc
Bacillus spp. 15, T. 100a 0.05abc 0.40abc 0.41ab 4.43abcd 85.95a
longibrachiatum
Bacillus spp. 62, T. viride 71.25bcd 0.01cde 0.34abc 0.35abc 0.29bcde 48.93bcde
Bacillus spp. 62, T. harzianum 65.2cd 0.02cde 0.14c 0.17bc 1.30e 23.83e
Bacillus spp. 62, T. 72.46bcd 0.02cde 0.34abc 0.24abc 2.66dce 34.13de
longibrachiatum
T. viride, T. harzianum, 67.8bcd 0.01cde 0.23bc 0.14bc 2.26cde 61.23abcd
T. viride, T. longibrachiatum 100a 0.02cde 0.37abc 0.24abc 3.23bcde 60.90abcd
T. harzianum, T. 100a 0.06a 0.63a 0.54a 5.30ab 82.40ab
longibrachiatum
Bacillus spp. 15, Bacillus spp. 0.04 0.58a 0.45ab 4.76abc 63.83abcd
62, T. viride, T. harzianum, T. 100a bcd

longibrachiatum

A (615 gms SNl (61415P < 0.05 deu).sLSD 0505T b Ll 0305 OLas Calides (g - b 65T ol les
ol as ST L 136 Fusarium oxysporum f. sp. melonis g8 4o lT &S

ol ol &S Ll +
Asl s odd oslinal 540 g5l o leds [

Significant differences are denoted by different letters within each column at p<0.01 according to LSD test.

# Soil whit Fusarium oxusoprum f.sp melonis nad nun antagonist

+ Sterile soil nun pathogen and nun antagonist
{1 The number is used to isolate
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Abstract

Three isolates of Trichoderma spp. (T. harzianum, T. longibrachiatum and T. viride) and two isolates of
Bacillus bacteria were evaluated in biological control of Fusarium oxysporum f. sp. meloni, the causal agent of
Fusarium wilt disease of melon in the laboratory and greenhouse conditions. Dual culture, antimicrobial
metabolites, and volatile metabolites were used in In vitro assay. Fungal pathogen colony area was recorded,
compared with control and induced inhibition of growth was determined. A greenhouse experiments was also
performed to test the efficacy of Trichoderma and Bacillus isolates in biological control of Fusarium oxysporum
f. sp. melonis. This experiment displayed the antagonistic ability using dual culture simultaneous and dual
culture non-simultaneous assays against fungal pathogen. Results showed that Trichoderma harzianum 6 with
70% and T. viridel0 with 52.9 reduction in the growth of fungal pathogen were the most efficient isolates
respectively in comparison with the control. Results of dual culture assays also indicated that Bacillus 62 with
30.5%, in volatile metabolite test, Bacillus 15 whit 12.37% and cell free culture test of Bacillus with 100% ,
were the most efficient in reducing mycelia growth of pathogenic fungus. Percent survival of the melon plants in
pots treated with a mixture of both Bacillus, and Trichoderma isolates and healthy control was 100. However,
the number of survived plants in other treatments varied from 65.2 to 79.38%. The above results were obtained

statistically by mean comparison at 1% probability level using LSD test.

Keyword: Biocontrol, Fusarium Wilt, Melon, Trichoderma spp., Bacillus spp.
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