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ABSTRACT

Streptomyces sp., an endophytic actinomycete, is a gram positive filamentous
bacterium. Previously, the endophytic Streptomyces sp. P4 was isolated from sweet
pea root. The study on growth of the P4 strain found that it grew exponentially during
the first 4 to 7 days of incubation. The maximum vyield of cell growth was
0.44+0.0082 g dry weight in 100 ml medium on the seventh day of incubation. In
terms of physiological characteristics of P4 strain on agar media, it formed a flat
colony. In addition, substrate and aerial mycelia were yellowish to grayish, but their
color varied a little depending on the media. Aerial mycelia of the isolate were
powdery. In liquid media, a cell feature of P4 was in a form of yellowish mycelia
pellets. Based on 16S rRNA gene sequence analysis, the P4 strain was identified as

Streptomyces sp. with the most closely relatedness (99.7%) to S. griseoflavus.

The ability of Streptomyces P4 to produce hydrolytic enzyme was determined
by a plate agar method. The result indicated that the P4 isolate could produce amylase

and chitinase while cellulase, lipase, and protease were not obviously produced.



Amylase production was growth-associated and started in log phase while it reached
the maximum enzyme production during stationary phase. The maximum amylase
activity was 1.66+0.073 U/ml at 7" day growth while total biomass was 0.085+0.001
g dry pellet per 100 ml medium. Amylase specific activity in cell secretion was
118.4+4.61 U/mg protein. Chitinase production was also closely associated with cell
growth and started in log phase but dropped off when approaching stationary phase.
The maximum chitinase activity was 0.00093+0.00 U/ml at 5" day growth and
biomass as 0.088+0.0008 g dry weight per 100 ml medium. The specific activity of

chitinase in cell supernatant was 0.050+0.0003 U/mg protein.

The antagonistic activities of P4 against three phytopathogenic fungi
(Corynespora casiicola, Fusarium oxysporum f.sp. lycopercisi, and Rhizotonia solani)
were tested by dual culture method. P4 isolate could inhibit the growth of F.
oxysporum causing fusarium wilt in tomatoes. The maximal inhibition zone diameter
was observed on ninth day with the percentage inhibition of mycelial growth as 12.50
and 9.39 on PDA and IMA-2 media, respectively. But it did not inhibit the growth of
C. casiicola causing leaf spot in tomato and R. solani causing root rot in rice during
14 days of observation. Shown by scanning electronic microscopic analysis, cell wall
of F. oxysporum degraded when growing towards the P4 strain compared to control
region. However, biocontrol effect of P4 isolate in planta culture of tomato found that
it could not reduce the disease severity of fusarium wilt. The P4 strain only showed
statistically significant decrease in disease severity on 3™ day of fungal infection

compared to control tomato plants.
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