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Abstract

Eighty eight Fusarium moniliforme isolates causing rice bakanae disease from five
rice cultivars RD 6, Khao Dawk Mali 105, RD 15, RD 10 and Khao Nok were collected from
Phu Kum Yao, Chun District, Phayao Province, San Kamphaeng, Mae On and Muang District,
Chiang Mai Province and Mae Lao District, Chiang Rai Province. Sixty-one of total strains
were isolated from stems and from rice seeds for another twenty-seven isolates. The
pathogenicity test showed that appeared symptoms of tested seedlings were started at 7 days
after inoculation, which found elongated stem and becoming yellow. Then, wilting found in
severe symptoms seedling and finally die at 28 days after inoculation.

Six isolates of actinomycetes; NSP1, NSP2, NSP3, NSP4, NSP5 and NSP6, collected
from natural soil samples from Suthep-Pui National Park, Chiang Mai, were tested for
antifungal activity against four isolates of F. moniliforme including FmRSt1, FmRSt2, FmRSel
and FmRSe2. The dual culture method showed inhibitory effects to mycelium growth of F.
moniliforme ranging from 69.65 — 76.12%, isolate NSP1 showed the highest percentage at
77.61%.

Viability of isolate NSP2 formulated in three different carriers; corn starch (formula
1), marl (formula 2) and lime (formula 3) were tested. In marl-based formulation the NSP2
survived even up to 120 days of storage at 1 x 10° cfu/g, decreased from starting date which

found at 1.7 x 10 cfu/g.



Effects of three bioproducts on rice seeds were tested by soaking rice seeds in each
bioproduct suspension at three different concentrations including 0.5, 1.0 and 2.0 g/l, for
separately 24 and 48 hrs. The percentage of germination grains were found in range 94.00 —
98.00% at 24 hrs after treatment, and 82.00 — 97.00% for 48 hrs after treatment which no
significantly differed to pathogen inoculated control (96.00 and 90.00% for 24 and 48 h,
respectively). For detection of seed-borne fungi after inoculation before separately soaking in
bioproducts, percentage of infection F. moniliforme of rice seeds treated with lime-based
formulation (formulate 3) were found 4.00, 1.00 and 3.00% in concentration of 0.5, 1.0 and 2.0
g/1, respectively. While percentage inhibition of infected fungi was found 94.03, 98.51 and
95.52% in each concentration. Then, treated-rice seeds of each treatment were separately
planted into pot and evaluated for survival seedling at 2 months after planting. The results
showed that rice seeds treated with lime-based formulation (formulate 3) at concentration 2.0
g/l, both 24 and 48 h, completely survived (100%) in pots. Then dry weight, of 2-month-old
seedlings was separately gathered including stems, leaves and roots. Rice seeds treated with
lime-based formulation (formulate 3) at concentration 0.5 g/l for 24 h gave stem dry weight as
3.46 g and found 5.52 and 5.22 g at treatments of 1.0 and 2.0 g concentration for 48 hrs,
respectively.

The marl-based formulation (formula 2) was selected to test for rice bakanae disease
reduction under greenhouses conditions by soaking rice seeds at 2.0 g/l for 48 h. At 2 months
after inoculation, 60% of seedling survived in pot. The plant height was found 102.25 cm, while
untreated control found only 25.00 cm. The seedling dry weights of stems, leaves and roots
were found 3.61, 3.40 and 2.59 g, while untreated control found 0.98, 0.77 and 0.16 g,
respectively. Finally, various application method of marl-based formulation (formula 2),
including soaking seed (2 g/ml), raising seed (2 g/100 seeds) and spraying method (2 g/l) were
identified the most suitable method, and showed that survival seedlings in pot were 65.00, 70.00
and 75.00% after treatment, respectively. Moreover, the plant heights were found 86.00, 95.75
and 103.00 cm, respectively while untreated control found 100.00 cm. In addition, the seedling
dry weights of stems, leaves and roots from soaking seed method were found 5.97, 5.26 and

1.50 g, while raising seed method found 5.16, 4.50 and 1.62 g. and found 5.88, 6.74 and 1.65 g



in raising method, comparable to untreated control which found 2.67, 2.36 and 0.17 g,

respectively.



