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[bookmark: _GoBack]                  Figure 1: Generic identification of the investigated actinomycete isolates
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Figure 2: Antagonistic potential of some isolates in agar disc assay. A: Phytophthora infestans; B: Botrytis cinerea; C: Fusarium oxysporum; D: Macrophomina phaseolina.
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                Figure 3: Activity of tested genera against the four pathogenic fungi.

	
[image: ]








Figure 4: Light microscope photomicrographs of Streptomyces sp.1 and Kitasatosporia sp.5. (a) Streptomyces sp.1and (b) Kitasatosporia sp.5. Bar 25 μ.
	





Table 3: Identification of actinomycetes isolates according to morphological and chemotaxonomic criteria.
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Figure 5: Inhibitory effect of Streptomyces sp.1 upon the tested phytopathogens (first raw), compared to controls (second raw). A: Phytophthora infestans; B: Macrophomina phaseolina; C: Fusarium oxysporum; D: Botrytis cinerea.
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Figure 6: Inhibitory effect of Kitasatosporia sp.5 upon the tested phytopathogens (first raw), compared to controls (second raw). A: Phytophthora infestans; B: Macrophomina phaseolina; C: Fusarium oxysporum; D: Botrytis cinerea.



Table 4: Assessment of in vitro antifungal activity of the actinomycetes metabolites, after subculture vitality testing of the phytopathogens.
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Table 5: Assessment of in vitro antifungal activity of actinomycetes diffusible metabolites on the cellophane membrane.
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[image: ]Table 6: Ability of the actinomycete isolates to produce inhibitory volatile compounds on agar.
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Figure 7: Inhibitory effects of Streptomyces sp.1volatile compounds on fungal growth. A: P. Infestans; B: M. phaseolina; C: F. oxysporum; D: B. cinerea. (1st raw: Streptomyces sp.1; 2nd raw: exposed pathogens; 3rd raw: control pathogens).
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Figure 8: Effect of volatiles produced by Kitasatosporia sp.5 on the phytopathogens. A: M. phaseolina; B: P. Infestans; C: F. oxysporum; D: B. cinerea. (1st raw: exposed pathogens; 3rd raw: control pathogens).
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Figure 9: Total in vitro activity of Streptomyces sp.1.
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        Figure 10: Total in vitro activity of Kitasatosporia sp.5.
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identification, as shown in Table (4.4).

Figure 4.4: Light microscope photomicrographs of Streptomyces sp.1 and

Kitasatosporia sp.5.
(a) Streptomyces sp.1and (b) Kitasatosporia sp.5. Bar 25 1.
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P. Infestans M. phaseolina F. oxysporum B.cinerea
Control
9cm 9 cm 8.9 cm 8 cm
Streptomyces Fungistatic Fungicidal Fungicidal Fungicidal
sp.1 (71.1%) (100%) (100%) (100%)
Kitasatosporia Fungistatic Fungicidal Fungistatic Fungicidal
sp.5 (22.2%) (100%) (10.1%) (100%)

ii. Cellophane membrane overlay technique

This was another procedure employed to evaluate the
capability of the selected actinomycetes isolates to produce
diffusible metabolites. Some of these metabolites showed an

effect on the tested fungi as shown in Table (4.6).
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Table (4.6): Assessment
actinomycetes diffusible metabolites on the cellophane membrane.

of in vitro antifungal activity of

P. Infestans | M. phaseolina | F. oxysporum | B.cinerea
Control 7days
9cm 9cm 8 cm 8 cm
Sireplomyces sp-1 | 33 30, *100% *100% *100%
Kitasatosporia sp.5 | 97 70, *100% 95% *100%

*Fungicidal effect

iii. Detection of volatile compounds

This technique was employed to evaluate whether the
volatile metabolites from actinomycetes had an effect on
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in comparison with that of the control plates, was scanty and

discoloration was observed in most plates (Figures

4.7&4.8).

Table 4.7: Ability of the actinomycete isolates to produce inhibitory

volatile compounds on agar.

Selected N M. F.
P. infestans .
parameters phaseolina oxysporum

B. cinerea

Inhibition %

Mycelial growth

Streptomy

Sporulation

Inhibition 5
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Sporulation
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Figure 4.9: Total in vitro activity of Streptomyces sp.1.
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Figure 4.1: Generic identification of the investigated actinomycete
isolates.
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Results

Table 4.2: The rating of antifungal activity of endophytic

actinomycetes.

Potential

Percentage of endophytic actinomycetes isolates against

antifungal
activity

Fusarium
solani

Piiytophthora
infestans

Macrophomina
phaseolina

Botntis
cinerea

(s) +++

0%

4.6 %

1.5%

62%

(m) ++

18.5%

7.7%

202%

26.1%

W)+

322

24.6%

354%

15.4%

-

49.3%

63.1%

339%

52.3%

+++ = width of inhibition zone >20 mm . ++
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19-11 mm, +=10-1 mm. and -
<1 mm. The potential of antifungal activity was evaluated by the zone of fungal
growth inhibition on PDA medium after incubation at 18-28° C for 7 days.

S: strong antagonist, m: moderate antagonist, w: weak antagonist, n: non antagonist.
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Results

Figure 4.2: Antagonistic potential of some isolates in agar disc assay.
A: Phytophthora infestans: B: Bonyiis cinerea: C: Fusarium oxysporum:
D: Macrophomina phaseolina.

Table 4.

Endophytic group activity against the tested pathogens.
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Table 4.3: Endophytic group activity against the tested pathogens.
-
Genus

T
[Fovicosormgin |16 |
[T | 15|
[Sowri__ | 15|
|
]
|

F. solani ._infestans

)
[Srpomee |0 12 |26 |51 |
Unidentified | 15 ]

P.

13 13
1.6 2
18 17
15 11
1 13
17 21
8.3

19 24
15 21

Among the 65 isolate, there were 21 isolate

highly active against Botrytis cinerea, 20 isolates
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