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Microbial Community Dynamics during Composting Process and Cultivation of Komatsuna

Ni Luh Gede Ratna Juliasih®?, Lee Chang Yuan!, Yuki Sago‘, Yoichi Atsuta', and Hiroyuki Daimon"’
! Department of Environmental and Life Sciences, Toyohashi University of Technology, 441-8180, Japan.
? Department of Chemistry, Lampung University, Lampung, 35145, Indonesia.
"e-mail@corresponding author's address: daimon@ens.tut.ac.jp.

Introduction

Quinone profile has widely used as an effective method for defined of microbial community dynamics [1] [2].
Supercritical fluid extraction (SFE) found to be effective, rapid and quantitative technique to extract quinones from
various environmental samples instead of the conventional solvent extraction [2]. In this present work, quinone
profile method using SFE was used to monitor microbial community in the composting process and the cultivation of
komatsuna.

Experimental Procedures

Microbial community dynamic of industrial compost processes was monitored by quinone profile using SFE and
ultra-performance liquid chromatography (UPLC). Subsequently, effect of compost maturity and amount of the
applied compost on the microbial communities of soil were investigated by cultivation of komatsuna in different soil
conditions; soil with chemical fertilizer, soil with mature compost and soil with immature compost, in 28 days of
cultivation. Each condition was fertilized with the same amount of nitrogen (N), phosphorous (P) and potassium (K),
according to Aichi Prefecture standard. The growth of komatsuna in each soil conditions was compared by
measuring the fresh weight, leaf length, and leaf width. The efficiency of compost usage in cultivation was
investigated by comparing the amount of compost usage in each soil; it is 100% (780g/10kg), 50% (390g/10kg) and
0% (0g/10kg).

Results and Discussion

A composting process was explained by monitoring the changing in its microbial communities. Comparisons of
quinone profile between immature and mature compost are shown in Figure 1. The diversity of quinone profile on
immature compost was low (6.9), with a dominant fraction of ubiquinone (UQ)-9 and menaquinone (MK)-7. The
diversity of quinone found on mature compost was high (13.4), indicated that the decomposition of organic materials
were achieved by the conformation of more complex microbial community. Figure 2 describes that the growth of
komatsuna in soil with chemical fertilizer was equivalent to that in mature compost; this suggested that mature
compost could be a substitution for chemical fertilizer. The growth of komatsuna in soil with immature compost was
poor; this might be caused by low diversity of microbial communities which might important in the process of plant
growth. Furthermore, reduction of compost input will decrease the diversity of quinone profile in soil as well as
komatsuna growth (data not shown). In summary, compost can improve the biological properties of soil and growth
of plant. In the future study, the microbiological assessment should be more concerned as well as chemical and
physical properties of compost to provide the best quality of compost.
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Figurel. Compositions of quinone profile between immature (60 Figure 2. Komatsuna growth’s on the different soil conditions.

days) and mature (90 days) compost.
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