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ABSTRACT In order to study the biological control of soil-borne disease of sesame, antagoni-
stic isolates of Twichoderma, Bacil{lus and strepfomyces t0 Fusarium oxysporum and Rhizo-
ctonia solani were isolated from the rhizosphere soils of sesame plants and some other habi-
tats. Out of the isolates of microorganisms collected a strain of Trichoderma viride was
selected as a biological control agent for the study and its effect on the control of damping-off
and the seedling growth of sesame was investigated. The results obtained are as follows:

26 percents of Bacillus spp. isolated from the rhizosphere soil of sesame plants showed anta-
gonism to two pathogenic fungi. Important species were B. Subtilis and B. polymyza. Stre-
ptomyces species isolated from the rhizosphere soils of sesame lysed the cell wall of hyphae
and conidia of F. oxysporum and reduced conspicuously the formation of macroconidia and
chlamydospores of the fungus.

84 percents of Trichoderma spp. isolated from the rhizosphere soil of sesame plants were
antagonistic to F. oxysporum and 60 percents of the isolates were antagonistic to both F.
oxysporum and R. solani. Trichoderma viride TV-192 selected from antagonistic isolates of
Trichoderma spp. was highly antagonistic to F. oxysporum and soil treatment with the iso-
late reduced notably damping-off of sesame. T. viride TV-192 showed better growth in cru-
shed rice straw, barley straw and sawdust media than F. oxzysporum. Sawdust was selective
for the growth of 7. wiride. Supplementation of wheat bran and mixtures of wheat bran and
sawdust inoculated with T\ wiride TV-192 in the soil reduced remarkably damping-off of
sesame by F. oxysporum but high density of the fungus TV-192 caused the inhibition of seed
germination and seedling growth of sesame. Inhibitory effects of Trichoderma species on
seed germination and seedling growth of sesame were different according to the isolates of
the fungus. Normal sesame seedlings on the bed treated with the fungus showed better
growth than not treated seedlings.
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Table 1. Antagonistic effects of Bacillus species isolated from the sesame field soil on Fusarium oxy-

sporum and Rhizoctonia solani.

No. of bacterial

No. of antagonistic isolates against

Bacillus species

F. oxysporum

R. solani Fus. and Rhiz.

isolates
only only
B. licheniformis 19 1 4 1
B. subtilis 39 4 2
B. polymyza 31 5 7
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Table 2. Effect of Streptomyces isolated from the sesame rhizosphere soil on the inhibition of the co-

nidial formation of Fusarium oxysporum.

Number of conidia at®

Spores

The normal colonies The lytic colonies by Streptomyces
Macroconidia 60 1
Microconidia 59 46
Chlamydospores 358 207

" ® No. of conidia and chlamydospores were ‘counted under a 400-fold microscope.

Table 3. Mode of antagonigm of Streptomyces to Rhizoctonia solani in the rhizosphere soils of sesame

plants. 26 isolates were tested.

No. of antagonistic isolates

Response
Mycelial growth Sclerotia formation Myecelial lysis
Highly inhibiting 5 1 0
Moderately inhibiting 4 1 2
No effect 14 18 22
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Table 4. Mode of antagonism of Trichoderma spp. isolated from the soils around the sesame plants on

Fusarium oxysporum and Rhizoctonia solani.

No. of antagonistic isolates  against

Effect
F. oxysporum R. solani Fus.+Rhiz.
Lysis of mycelium 111 102
Suppression of mycelial growth 83 51
Lysis and suppression 77 .50
No effect 40 13

Table 5. Distribution of Trichoderma species in the soils around sesame plants.

No. of isolates

Distribution rate(%)

7. viride 76
T. koningit 57
T. aureoviride 28
T. hamatum : 17
T. harzianum 15
T. longibrachiatum 3
Unidentified 14

Total 210

36.2
27.1
13.3
8.1
7.1
1.4
6.8
100
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Table 6. Effects of Trichederma viride TV-192 on damping-oif by Fusarium ozxysporum and growth

of sesame seedlmgs

Gerrnmatlon

mal . . D d
Treatment of sesame (%) Sel\elglrings(%) Damping-0ff (%) b;aT\ieigIZI?‘;,)
F. cxysporum D; 36 16.7 83.3 0
TV-192 seed coating 88 93.2 0 6.8
TV-192 soil treatment 66 70.0 0 30.0
F. oxysporum D;+TV-192 soil treatment 68 85.3 2.9 11.8
F. oxysporam Dy+TV-192 seed coating 75 78.7 21.3
F. oxysporum N; 76 78.9 21.1 0
F. ozysporum N,+TV-192 soil ireatment 80 72.5 7.5 20.0
F. oxysporum N; xTV-192 seed coating 80 77.5 7.5 15. 0
Control 84 100 0 0

Table 7. Effect of soil pH on the seed germination and the seedling growth of sesame in the soil treated

with Twichoderma TV-192 and Fusarium ozxysporum.

oAt Rate of seed Normal Stuﬁted ' .
Soil pil germination(% seedlings (%) seedlings (%) Q'pead seedlings

4.5 72 0 94 6

7.0 84 83 12 5

8.5 70 37 37 26
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Table 8, Effects of different organic sources on the mycelial groweh of two soil-borne fungi and Tri-
choderma viride TV-192,

Fungi Rice straw Barley straw Poplar sawdust Pine sawdust Rice bran Wheat bran
Fusarium oxysporum 77° 88 0 5 35 43
Trichoderma viride 130 130 78 69 44 56

¢ Mycelial growth in mm for 15 days

Table 9. Effects of soil amendment of organic sources cultured with Trichoderma viride TV-192 on
damping-off and the growth of sesame seedlings(Unit percent).

F. oxysporum Germination Normal Damping-off by Dead seedlings Stunted

Organic sources ingculation of sesame seedlings F. oxzysporum by Trichoclerma seedlings
Wheat bran Control 28 0 0 100 0
Fusarium D, 4 0 0 100 0
Wheat bran-+ Control 80 0 0 60 40.0
poplar sawdust  Fusarium D, 56 3.6 3.6 75 17.8
Wheat bran-+ Control 78 5.1 0 56. 4 38.5
pine sawdust Fusarium Dy 60 20.0 6.7 23.3 30.0

No. amendment Control 84 100 0 0 0
Fusarium Ds 64 34.4 59.3 0 6.3
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Table 10. Effect of some Trichoderma isolates on the germination of sesame seeds and the seedling

growth.
Trichoderma Germination Normal Dead Stunted Length of normal seedlings
isolates of sesame seedlings(%)  seedlings(%) seedlings Shoot Root
164 72 61.1 19.4 19.5 47 35
209 80 65. 0 20.0 15.0 54 35
218 56 57.1 25.0 17.9 56 37
227 74 51.4 24.3 24.3 46 26
239 82 58.5 22.0 19.5 61 27
240 88 75.0 9.0 16.0 61 33
241 82 36. 6 9.8 53.6 51 25
N 72 69.4 '16.7 13.9 57 34
J2 78 64.1 20.5 15.4 61 39
Control 84 100 0 0 50 25
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