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EXECUTIVE SUMMARY

Project Title : Biological Control of Rice Blast with Trichoderma spp.

Investigators : Kattaleewan Sookchaoy , Agricultural Technology Research Institute,
Rajamangala University of Technology Lanna

Project Period: 1 years and 8 months from February, 2014 to September, 2015

Objectives :

To obtain the high effective Trichoderma sp. isolate to control rice blast disease under
laboratory condition

Scope of Research:

The survey of rice blast disease and Trichoderma fungi were conducted in 3 districts of
Lampang province. Screening test of Trichoderma efficacy on Pyricularia grisea, causal agent of
rice blast disease on PDA medium was examined in laboratory. The test of appropriate
concentrations and spraying frequency of Trichoderma to control rice blast disease were also
investigated in laboratory condition.

Methodology:
1. Survey and pure culture isolation

1.1 Survey and sampling of rice blast disease were conducted in 3 districts; Muang,
Hangchat and Mae Moh. The location, variety and symptoms of the blast were recorded. Pure
culture of Pyricularia grisea, causal agent of the blast was isolated by Tissue Transplanting
Method. The pure culture isolates were stored in the refrigerator for further experiments.

1.2 The healthy rice leaves (no disease) and paddy soil were collected to isolate the
pure culture of Trichoderma spp. by using soil plate method. The pure cultures were stored in
the refrigerator for further experiments.

2. Test of pathogenicity on rice leaves

Rice seeds (Jasmine rice105), which is susceptible to blast disease, were soaked in
10% of sodium hypochlorite for 5 min. and washed in sterile distilled water. The seeds were
planted in nursery trays and covered with transparent plastic sheet to prevent contamination.
The 21-day-old rice plants were used for the experiment.

Pure culture of P. grisea was grown on Rice-Polish Agar (RPA) medium in the plates to
increase the amount of spores. The plates were incubated at 25°C for 14 days in the dark and
light, every 12 hrs alternately. The spore suspension was prepared at concentration of 10°

spores/ml for the experiment.



Healthy rice leaves were washed with sterile distilled water and wraped at the base with
a moist cotton wool. Then it was placed on water agar (WA) medium in plates, 5 leaves/plate.
The plates were sprayed with P. grisea spore suspension at the rate of 5 ml/plate. Then the
plates were incubated in moist plastic box at the temperature of 25 °C in the dark and light,
every 12 hrs alternately. After 10 days of incubation, disease symptoms in each isolates (10
isolates) were recorded. The blast disease isolates were selected for the experiment.

3. Screening test of Trichoderma spp.

An efficacy test of mycelial growth inhibition of 3 isolates, P. grisea ; Py5 (Muang)
Py11(Hangchat) and Py13 (Mae Moh) were done by bi-culture testing with 34 isolates of
Trichoderma fungi. They were 21 isolates which obtained from rice leaves and paddy soil and
13 isolates which received from Plant Protection Division, Agricultural Technology Research
Institute. The radial growth of P. grisea colonies were measured and then the percentage of
inhibition was calculated. The highest percentage of inhibition was selected for further rice
blast disease control efficacy test.

4. Appropriate concentration of Trichoderma testing

The best effective Trichoderma isolate was grown on sterile sorghum grain in plastic
bag for 7 days until green spores were produced. The bags were filled with sterile distill water
and Tween 20 and shaken until the spores come out from the grains. The spore suspension
was screened to take off the grains.

Spore suspension of P. grisea (Py 5) was adjusted to be a concentration of
1O5spores/ml. The suspension was sprayed on rice leaves in plates, with the chemical efficacy
test instrument, at the rate of 5 ml/plate. The plates were incubated in the dark at 25°C for 24
hrs. The 105, 10" and 10’ spores/ml of Trichoderma (Th6s) spore suspension were following
sprayed into the plates at the rate of 5 ml/plate except the control plate. The plates were then
incubated at 25°C in the dark and light, every 12 hrs alternately. The disease symptom was
observed and recorded at 30 days after spraying.

5. Appropriate frequency of Trichoderma spraying

The rice leaves of 21 days of age were cut and placed in a Plate, 6 leaves/plate and
sprayed with P. grisea (Py5) spore suspension at the concentration of 10° spores/ml, 5 ml/plate.
The plates were incubated in the dark at the temperature of 25°C. After 24 hrs of incubation the
Trichoderma (Th6s) spore suspension was following sprayed at every 5, 10 and 15 days for 30

days. The disease symptom was observed and recorded.



Results:
1. Survey and pure culture isolation

The first survey of rice blast disease was conducted during March 11- April 2, 2014 at 6
different villages of 3 districts in Lampang province. The result showed that rice blast disease
caused by Pyricularia grisea was not found in the survey but found only brown leaf spot
disease. The second survey was conducted during August 21-28, 2014. The blast disease was
found in several areas of the three districts and can be isolated in 10 pure cultures of P. grisea.
The nine pure culture of Trichoderma spp. were isolated from rice leaves and 12 isolates from
paddy soil samples, total of 21 isolates.

2. Test of pathogenicity on rice leaves

Ten isolates of P. grisea were tested on rice blast disease in the laboratory condition. It
was found that the rice blast disease was occurred by only 3 isolates; Py5, Py11 and Py13. The
Py5 (Muang) showed the most obviously symptom of the disease followed by Py 13 (Mae Moh)
and Py 11 (Hangchat).

3. Screening test of Trichoderma spp

An efficacy test between 34 isolates of Trichoderma and 3 isolates of P. grisea, causal
agent of blast disease in vitro after the test of 3 and 6 days found that all 34 isolates of
Trichoderma could inhibited the mycelial growth of P. grisea (Py 5, Py11and Py 13) at 33.93 to
62.50, 32.08 to 69.81 and 32.08 to 71.70 % of the inhibition, respectively. The mycelial growth
of P. grisea (Py 5 and Py 13) were the best inhibited by Th6s isolate, 62.50 and 71.70 %
respectively. But P. grisea (Py 11) was the best inhibited by Th7-1S isolate, 69.81% which was
significantly different from the other isolates. In addition, 28 from 34 isolates of Trichoderma
grew and cover on the entire colonies of P. grisea within 7 days of the test.

4. Appropriate concentration of Trichoderma testing

The appropriate concentration of Trichoderma (Th6s) to control rice blast disease was
tested under laboratory condition. The results showed that the rice leaves which were sprayed
with all 3 concentrations (1.OX1O5, 1.3x10"and 2.1X10° spores/ml) of Trichoderma did not show
disease symptom, while the control treatment (no treated with the Th6s) appeared spots and
clearly burns symptom at the leaves. The microscopic examination found that spores of the
fungus P. grisea were noticed on the rice leaves only in the control treatment. The results
indicated that the 3 concentrations of Trichoderma (Th6s) expressed the effective control for

rice blast disease under laboratory condition.



5. Appropriate frequency of Trichoderma spraying

It was found that after Trichoderma spray at every 5, 7 and 10 days for 30 days the rice
leaves of all treatments including with the control (no Trichoderma) were not brought about
blast disease. This may be because the pathogen was lost the ability to plant disease during
stored in the refrigerator. Due to the power often outage it caused the inconstant of refrigerator
temperature.

Discussion :

The first survey of rice blast disease was conducted during March 11- April 2, 2014.
The result showed that rice blast disease caused by Pyricularia grisea was not found in the
survey but found only brown leaf spot disease which is caused by Bipolarisoryzae. This is
because of the rice varieties grown at that season, second crop, which were PathumThani 1
and Sanpatong 1. Its resistant to rice blast disease (Seed Division, the DEA.). Normally,
Jasmine rice 105 and GorKor 6 which are susceptible to rice blast disease are grown at the first
crop season. Furthermore, the blast disease usually occurs during the rainy season (first crop
season) when the weather is hot and humid.

The appropriate frequency of Trichoderma spray for rice blast disease control in the
laboratory condition was tested. The result could not be summarized in this case because there
were not effective evidence in all treatments including the control. This may be due to the blast
pathogen agent was weakened down during storage in the refrigerator. The pathogen lose the
ability to make a disease due to the unstable temperature.

Conclusion and Suggestions

Conclusion

1. The isolates of Trichoderma (Th6s and Th7-1s) had the highest efficacy to inhibit the
P. grisea (Py 5, Py 11 and Py 13) mycelial growth.

2. The isolation of Trichoderma (Th6s) at the concentrations of 1.0x10° 1.3x10" and 2.1 x
10gspores/m| could be controlled rice blast disease in the laboratory condition.

3.The result of appropriate frequency of Trichoderma spray for rice blast disease
control in the laboratory condition test could not be summarized in this case because there
were not effective evidence in all treatments including the control.

Suggestions

1. Rice blast disease survey should be carried out in the rainy season
2. It should be done the field test in order to confirm and get the completely results for

farmer utilization.  Keywords : rice blast disease, Trichoderma spp., Bio-control
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ABSTRACT

Rice blast disease survey was conducted during March 11- April 2, 2014 in 3 districts
of Lampang province; Muang, Hangchat and Maemoh. Rice blast disease caused by
Pyricularia grisea was not found in the survey but found only brown leaf spot disease. The
second survey was conducted during August 21-28, 2014. The blast disease was found in
several areas of the three districts and 10 pure culture of P. grisea could be isolated. All of 10
isolates were inoculated on rice leaves in vivo. It was found that the rice blast disease was
occurred by only 3 isolates; Py5 Py11 and Py13. The Py5 (Muang) showed the most obviously
symptom of the disease followed by Py 13 (Mae Moh) and Py 11 (Hangchat). An efficacy test
between 34 isolates of Trichoderma and 3 isolates of P. grisea, caused of blast disease in vitro
after the test of 3 and 6 days found that all 34 isolates of Trichoderma could inhibit the mycelial
growth of P. grisea (Py 5, Py11 and Py 13) at 33.93 to 62.50, 32.08 to 69.81 and 32.08 to
71.70 % of the inhibition, respectively. The mycelial growth of P. grisea (Py 5 and Py 13) were
the best of inhibition by Th6és isolate 62.50 and 71.70 % respectively. But P. grisea (Py 11) was
the best of inhibition by Th7-1S isolate 69.81 % which was significantly different from the other
isolates. In addition, 28 from 34 isolates of Trichoderma grew and covered on the entire
colonies of P. grisea within 7 days of the test. The appropriate concentration of Trichoderma
(Thes) to control rice blast disease was tested under laboratory condition. The results showed
that the rice leaves which were sprayed with all 3 concentrations (1 .0X10° 1.3x10" and 2.1X10°
spores / ml) of Trichoderma (Th6s) did not show disease symptom, while the control treatment
(no treated with Th6s) appeared spots and clearly burns symptom on leaves. The microscopic
examination found that spores of the fungus P. grisea were found on rice leaves only in the
control treatment. The results indicated that the 3 concentrations of Trichoderma (Th6s)

expressed the effective control of rice blast disease under laboratory condition.

Keyword : rice blast, Trichoderma, plant disease, bio-control
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