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Abstract
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The objectives of this research were to find out the effectiveness and the
suitable concentration of silver nanoparticle for increasing rice productivity and to control
pathogenic fungi and bacteria. KDML 105 (from rice research center and from farmer),
Pakaumpul (local rice), and RD 6 were studied. Seed germination, speed of germination, and
seedling growth rate were investigated following International Testing Association (ISTA). In
addition growth analysis as height, leaf area index, number of tiller/hill, panicle/hill, filled
grains/panicle, and incomplete grains/panicle were conducted and compared with organic and
chemical fields. Fungal isolation from the rice seed was done by agar plate method on Potato
Dextrose Agar (PDA) media and standard blotter method. For pathogenic bacteria,
Pseudomonads and Xanthomonads were extracted and isolated by King’s medium B (KMB) and
Peptone Sucrose agar (PSA). Agar diffusion and Filter paper disc methods were also used to
find out mycelium growth inhibition and antibacterial activity of silver nanoparticle. The results
clearly indicated that treatment with silver nanoparticle at 500-5000 ppm increased the
germination percentage of rice seed KDML 105 (from rice research center and from farmer),
Pakaumpul (local rice), and RD 6 over 90%. The effect of imbibition time on seed germination
was not significantly observed in RD 6 and Pakaumpul (local rice), and KDML 105 (from rice
research center and from farmer). For speed of germination, the result revealed that KDML 105
(from rice research center), Pakaumpul (native rice), KDML 105 (from farmers) and RD 6
showed higher speed of germination rate when was treated with silver nano particle substances.
The concentration at 10-50 ppm showed the highest rate of speed germination, whereas the
increases in concentration showed the reduction of speed of germination. For imbibition time of
rice seed on speed of germination, we observed the imbibition time influenced on speed of
germination (P<0.05). The imbibition time at 24.00-36.00 hours showed the highest of speed of
germination. For seedling growth rate, significant differences (P<0.05) of seedling growth rate
were observed between water (control) and silver nano-particle treatments. For abnormal
seedling, the result significantly indicated that silver nano particle substance treatments were
lower in abnormal seedling rate than distilled water treatment. In addition, this study revealed

that at high concentration the abnormal seedling was reduced (P<0.05). The imbibition time has
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also influenced to the percentage of abnormal seedling. The contamination of pathogenic
bacteria in rice seed showed that all types of rice with distilled water treatment contained many
bacteria causing leaf blight and leaf streak disease. The effectiveness of silver nano particle
significantly showed the inhibition of pathogenic bacteria even at low concentration (10-30
ppm). Percentage of contamination and number of species were decreased with increasing of
silver nano particle concentration. The number of spsecies and percentage of contamination
were reduced over 50% and over 90% when treated with silver nano particle at 100 ppm and
5000 ppm. The efficiency of silver nano particle on inhibition of mycelial growth and
antibacterial activity indicated that silver nano particle at high concentrations (400, 500, 1000
and 5000 mg/l) showed high efficiency for inhibition of mycelial growth with 40.83, 45.59,
56.32 and 76.86%, respectively. Pathogenic fungi of rice seed more than 20 species was
inhibited the mycelium growth over 90% by silver nano particle effectively (from concentration
10-5000 mg/l). For antimicrobial activity of silver nano particle, it found that pathogenic
bacteria were clearly inhibited at low concentration (40 ppm). The effects of silver nano particle
on the growth and rice productivity showed that leaf index (LAI) of rice increased within 5 folds
and number of tiller/hill, panicle/hill, filled grains/panicle, height, and leaf length of KDML 105
showed higher than the organic farm (control), chemical and organic rice field treated with
fungicides. The rice field treated with concentration at 1000 ppm of silver nano particle

substance displayed the highest rice productivity.



