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Abstract

At present, nanoparticles have been applied in many fields due to their specific
properties. Examples include applications in medicine, cosmetics, biotechnology
electronics and  agriculture. This study tested magnesium ferrite, gold and
hydroxyapatite nanoparticles on rice to investigate their effect on plant and their
potential to be applied in agriculture. The synthesis of magnesium ferrite nanoparticles
was conducted using hydrothermal method. Gold nanoparticles were synthesized
using Tiliacora triandra extract and hydroxyapatite nanoparticles were synthesized by
using Aloe vera extract. The effects of these nanoparticles on rice from germination to
day 7 at different concentrations. Germination, root length, plant stress, cell death
were studied to indicate the effect of the nanoparticles on seedling growth and the
toxicity of nanoparticles to cells. The results showed that magnesium ferrite
nanoparticles and gold nanoparticles did not have either positive or negative effect on
seedlings. In contrast, hydroxyapatite nanoparticles stimulated germination up to 95-
98.38%. It also significantly stimulated root length at low concentration of 100 mg/L.

These nanoparticles were not toxic to the plants when compared with the control

group. No statistically significant difference (P<0.05) was observed. Since
hydroxyapatite nanoparticles had been shown to have potential as phosphorus
fertilizer and they contain phosphorus and calcium components, they were used in
further experiment which observed the effect they had on rice growth until 130 days.
The height, leaf width, number of panicle, number of seeds per panicle, weight of 1000
seeds were recorded. The overall results indicated that hydroxyapatite nanoparticles
synthesized from using Aloe vera extract was not toxic to rice. They promoted
germination, root length and yield. And they have potential to be applied as nano-

phosphorus fertilizer in agriculture.
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