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Control of Seed-borne Fungi by Using Radio Frequency to Maintain Barley Seed Quality

Piyachat Akaranuchat

Abstract

The aim of this study was to investigate the efficiency of radio frequency (RF) heat treatments in controlling
seed-borne fungi and its effect on the quality and chemical composition of barley seed. Barley seed, of the “Baudin”
variety, was conditioned to possess a seed moisture content of 14%. Then, the seeds were exposed to RF heat
treatments at an operating frequency of 27.12 MHz with temperatures of 60, 65, 70 and 75°C for 0, 1, and 3 minutes of
application time. The percentage of fungal infection was detected by the use of the Potato Dextrose Agar (PDA) and
blotter methods. After that the percentage of seed moisture content, seed germination, seed viability, germination after
accelerated aging, germination index, total protein content and dehydrogenase enzyme activity was also evaluated. The
results showed that the six most commonly isolated and identified species of fungi were Alternaria sp., Aspergillus
flavus, A. niger, Fusarium sp., Penicillium sp. and Rhizopus sp. Also, as the duration and temperature of the RF heat
treatments increased, the infection percentage and the seed quality decreased. Using a temperature of 75°C for 3
minutes completely eliminated Alternaria sp., A. niger and Fusarium sp. However, the seed quality also significantly
decreased. When using a temperature of 65°C for 3 minutes, the infection percentage decreased while the germination,
seed viability, germination after accelerated aging and the germination index also did not differ with the control which
was 90.5, 98.0, 34.4 and 28.7% respectively. Moreover, dehydrogenase enzyme activity was slightly reduced but the
seed still remains express high germination which was 93.8 mMg_lDM. The total protein content was not significantly
reduced after seed treated with RF application in every treatment. Therefore, it is recommended that RF heat
treatments be applied at a temperature of 65°C for 3 minutes, to provide maximum efficiency for controlling seed-

borne fungi infections while maintaining the quality and chemical composition of the barley seed.
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