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SIRINAPA PONGPEERA : RESPONSE OF RICE (ORYZA SATIVA L.) TO
HYDROXYAPATITE NANOPARTICLES AS SOURCE OF PHOSPHORUS
AND CALCIUM FERTILIZER. THESIS ADVISOR : ASST. PROF.

DUANGKAMOL MAENSIRI, Ph.D. 142 PP.

HYDROXYAPATITE/NANO-FERTILIZER/GERMINATION/GROWTH /2AP

Hydroxyapatite (HAp) (Caio(PO4)s(OH)2) is the most stable calcium phosphate
salt. It has the potential to serve as an alternative fertilizer for enhancing plant growth.
Nonetheless, HAp does not easily dissolve. It was hypothesized that HAp with a
smaller size would dissolve better and hence would be more suitable to serve as an
alternative fertilizer. HAp nanoparticles were used in this research synthesized by the
ssol-gel technique in aloe vera extract, and characterized using XRD, TEM, SEM/EDX,
and FT-Raman techniques. HAp nanoparticles left in water for 30 days were
investigated for dissolution. The determination of released PO4* and Ca?" was
conducted using ion chromatography technique. The results indicated that within 30
days, HAp nanoparticles at 100 mg/L released 3.30 mg/L of PO4*" and 3.18 mg/L of
Ca?, suggesting that it is possible to use HAp nanoparticles as fertilizer that slowly
release nutrients. Effect of HAp nanoparticles on germination and seedling were
studied for 7 days. Seeds were exposed to HAp nanoparticles compared with
commercial fertilizers (18—46-0 and 15-15-15) at concentrations of 100, 500, and
1000 mg/L. Germination, root and shoot length, malondialdehyde level, and cell death
were measured. HAp nanoparticles was found that it increased the germination to be

as high as 98% at 100 mg/L. Interestingly, the results showed that the root length was
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strongly stimulated at 100 and 500 mg while the shoot length did not show any effect.
HAp nanoparticles did not cause cell death. In this study, physiological responses
were monitored on vegetative stages. Height and leaf width, the number of panicles,
the number of grains per panicle, the weights of 1000 grains were recorded in 130
days. In addition, the quality of grains was studied including amylose content, starch
in seed, and aroma in seed (2-Acetyl-1-pyrroline). HAp nanoparticles and
commercial fertilizers (18-46-0 and 15-15-15) at 100, 500, and 1000 mg/kg in soil
were used to treat the rice plants. The results revealed that some parameters of
vegetative growth were not affected and some were negatively affected by HAp
nanoparticles. Yield quality was found to be better in the HAp nanoparticles treated
groups. The better yield and quality parameters included the number of grains per
panicle, weight of 1000 grains, starch content, amylose content, and seed aroma.
‘Overall results confirmed that synthesized HAp nanoparticles in Aloe vera extract are
not harmful to rice and has potential to be used as phosphorus nanofertilizer in
agriculture. Further study on the HAp nanoparticle is suggested to include the
monitoring of effects on the environment, leaching through soil, and possible adverse

effect on soil microorganisms.
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