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APISIT SONGSAENG : APPLICATION OF LIGHT-EMITTING DIODE WITH PLANT
GROWTH PROMOTING RHIZOBACTERIA AND ARBUSCULAR MYCORRHIZA FUNGI
FOR ECONOMIC CROP SEEDLING PRODUCTION. THESIS ADVISOR : PROF. NEUNG
TEAUMROONG, Ph.D., 173 PP.

Keyword: Light-emitting diode/plant growth promoting Rhizobacteria/Arbuscular
Mycorrhiza Fungi/plant seedling

Currently, many technologies have been applied to enhance plant growth and
development such as Light-emitting diode (LED) and beneficial plant microorganism.
The aim of this study is to develop appropriate technology by incorporating the
benefits of LED light, Plant Growth Promoting Rhizobacteria (PGPR) and Arbuscular
Mycorrhiza Fungi (AMF) on the quality of economic crop seedling production. The
results demonstrated that the red (R) and blue (B) LED light, PGPR, and AMF showed
the effects on plant seedling growth. The intensity of LED light at 200 pmol/m?/s
was the most appropriate for tomato and chili seedlings. While, LED light at 300
pumol/m?/s was the best light intensity for melon and mustard green seedlings, and
at 400 pmol/m?/s was best light intensity for Chinese kale seedling. Then the
optimum light intensity was used to determine the optimum light ratio according to
suitable light intensity of each plant variety. The results showed that the LED light
ratio at R60:B40 was the best lisht for tomato, melon and Chinese kale seedlings.
While the LED light ratio at R50:B50 was the most appropriate for chili and mustard
green seedlings. After that, the optimum light ratio was used to determine the
optimum light photoperiod according to the suitable light ratio of each plant variety.
The LED light photoperiod at 20 h/D was the most appropriate for tomato and
melon seedlings, 18 h/D was the most appropriate for chili and mustard green
seedlings and 12 h/D was the best for Chinese kale seedling. The investigation of
capability 8 PGPR strains to promote plant seedling was conducted and 2 strains
were selected to inoculate with seedlings under each optimized LED condition. The
results showed that the highest health index tomato seedling was found when
Bacillus velezensis SD10 was inoculated, while the highest health index of melon

and chili seedlings was obvious from Bradyrhizobium sp. SUTN9-2 inoculation. The



highest health index of Chinese kale seedling was found when Bacillus velezensis
S141 was inoculated. However, the highest health index of mustard green was found
under LED illuminated without inoculation. The Rhizophagus irregularis (AMF)
inoculation with seedlings was produced under different conditions on seedling
growth after transplant to greenhouse for 30 days. The LED illuminated tomato
seedling inoculated with SD10 in combination with AMF showed the highest biomass.
However, it significantly reduced root colonization. While the highest biomass of
melon was found in LED illuminated melon seedling inoculated with SUTN9-2.
Finally, the LED illuminated chili seedling inoculated with SUTN9-2 in combination
with AMF showed the highest biomass accumulation. After that tomato and Chinese
kale seedlings were produced under field conditions. This experiment demonstrated
that the tomato and Chinese kale produced under optimum conditions could
increase yield by about 16% and 13.82%, respectively in field conditions. In addition,
the optimum LED illuminated tomato seedling resulted in photosynthesis related
genes including psbA, psbB, fdx, atpB, and rbcl genes were significantly up-regulated.

Therefore, these results provided information for optimum lighting
conditions for a high quality seedling production system. In addition, the inoculation
of PGPR with a seedling and a combination of AMF could enhance the growth of
plants in the seedling and post-transplanting state. Moreover, the high quality
seedling that was produced using LED light and inoculated with PGPR or in

combination with AMF showed the potential for increasing crop yield production.
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