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Abstract: One hundred and seventy-four isolates of endophytic actinomycetes were isolated from rice (Oryza
sativa L.) on inhibitory mold agar 2 (IMA-2). The isolates were divided into groups by the periods of aerial
mycelium initiation and full-plate production. According to aerial mycelium initiation in 1 day and full-plate
production in 3 days, then ten isolates were selected for their antagonistic potentials against Pyricularia grisea
pathogen of rice blast testing by dual culture method. The results of PIRG at the highest percentage showed in
the testing of isolates ORR107 and ORR719 with non-statistically significant at 78.35 and 74.17%, respectively.
Followed by isolates ORP119, ORR721, ORS110, ORR175, ORR728, ORR737, ORR162 and ORP123 gave a
percent inhibition at 70.00, 69.17, 65.00, 61.67, 60.00, 55.84, 50.00 and 48.33%, respectively. Thus, the 2
isolates were applied to control rice blast disease in seedling trials using rice seed soaked in 1x10° cell/ml
suspension of each isolate of ORR107 and ORR719 for 1 day and let them germinated. Fourteen day old rice
seedlings were inoculated with the pathogen. Evaluations of blast severities were observed after 7 days of
incubation, results showed that isolates ORR719 and ORR107 were statistically decreased the severity of blast
at 1.20 and 1.47, respectively, compared with 4.73 in control treatment. Additionally, colonization of the 2
isolates in rice seedling using seed soaking method were performed, after transplanting for 1, 3, 5, 7 and 14
days, rice plant, leave, root and husk explants were found to be colonized with the two isolates in recovery
percentage of 40-90 percent. Moreover, the colonization percentage of isolates ORR107 was potentially

increased along incubation periods.
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Figure 1. Characteristics of rice leaf blast symptom (A),

Pyricularia grisea (C)
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Figure 2. Endophytic actinomycetes grew out from leave (A) and root explants (B) of rice cultivar RD1
on IMA-2 medium after 30 days of incubation at 30 °C

Table 1. Numbers of isolation frequency of endophytic actinomycetes isolated from 4 cultivars of rice

Isolate numbers of endophytic actinomycetes

Rice cultivars

Leaves Isolate codes Roots Isolate codes
RD1 61 ORR101-161 14 ORR162-175
RD7 26 ORR701-726 16 ORR727-742
PT1 19 ORP101-119 4 ORP120-123
SP1 33 ORS101-133 1 ORS134
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Table 2. Numbers of endophytic actinomycetes isolated from rice grouped by day of aerial mycelium

initiation and periods of full plate growth

Full plate growth

Numbers of endophytic actinomycetes

(day) 1-day' 2-day 3-day 4-day 5-day Toel
3 10 37 14 0 0 61
5 13 39 34 0 1 87
7 7 6 7 3 3 26

1 day of aerial mycelium initiation
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Figure 3. Inhibitory effects of 10 endophytic actinomycete isolates on growth of Pyricularia grisea colony

after dual culture testing for 10 days on IMA-2 medium

Table 3. Inhibition percentage of endophytic actinomycete isolates obtained from 4 cultivars of rice against

Pyricularia grisea using dual culture method on IMA-2 medium

Inhibitory levels'

Isolate numbers of endophytic actinomycetes (% Inhibition)

ORR107 (78.35%)°

Strong AB
ORR719  (74.17™)
ORP119  (70.00%)
ORR721  (69.17)

Moderate DE
ORS110  (65.00™)

ORR175 (61.677)
ORR728 (60.00™)

Weak G
ORR737 (55.84°)

_ ORR162  (50.00")

Non active u
ORP123  (48.33")

' Strong: 71.00-80.00 %, moderate: 61.00-70.00%, weak: 51.00-60.00%, non-active: less than 50.00%
* Means in the parentheses within the same column followed by different letters were significantly different at P<0.05 by

LSD=4.9892, CV (%) = 4.98
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Figure 4. Blast disease symptoms on 21-day-old leaves of rice seedlings treated by seed soaking with

spore suspension (conc. 10° cfu/ml) of endophytic actinomycetes isolate ORR107 (A) and

ORR719 (B) compared with untreated control (C) after inoculation with Pyricularia grisea

spore suspension (conc. 10° cfu/ml) on 14-day-old seedling

Table 4. Numbers and recovery percentages the selected endophytic actinomycetes 2 isolates from the

segments of inoculated rice seedling after 1, 3, 5, 7 and 14 days of transplanting

After transplant

Part of tissue'

Isolates Total (%)2
(day) Leave Root Rice husk
ORR107 1 1 2 9 2 (40.00)
3 4 5 10 9 (63.33)
5 7 8 8 3(76.67)
7 5 10 9 4 (80.00)
14 9 9 9 7 (90.00)
ORR719 1 2 4 10 6 (53.33)
3 6 9 10 5(83.33)
5 9 10 10 9 (96.67)
7 8 6 10 4 (80.00)
14 7 8 9 4 (80.00)

"10 pieces of each part of tissue
2 .
calculated per 30 pieces
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