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Fig. 1 Schematic diagram of the composting reactor
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Fig.4 Changes of physicochemical properties of the composting extracts with different microbial agents during composting
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Effects of three microbial agents on wheat straw aerobic composting
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Abstract This experiment was designed to discuss the effects of different microbial agents on wheat straw
degradation during the first acrobic composting stage. Three microbial agents(named as QD, DH and VT)were
selected for the wheat straw and food waste aerobic composting, which were used as the main materials and
nutrient additive, respectively. During the experiment, temperature, water content, physicochemical properties of
extracts, volatile solid (VS) content and C/N ratio were studied, and the degradation efficiencies with different
microbial agents were compared. The results showed that with QD, DH and VT addition the processes had all
experienced heating, thermophilic and cooling phases, and the peak temperature reached 58.2, 54.7 and 53.7 °C,
and the high temperature period kept 9, 6 and 6 d, respectively. Water content and EC displayed the tendency of
rising up at the beginning and declining in late. E4/E6, VS and C/N ratio showed a trend of decreasing. pH was
stable at 8.44, 8.42 and 8.48, respectively. The reduction content of VS was 18.87%, 24.48% and 22.08%,
respectively. In conclusion, QD can improve the composting temperature and meet the harmless requirements;
DH can promote the mineralization of organic matter in the materials, and all the microbial agents have a
positive influence on the formation and accumulation of humus in the composting. This experiment can provide
the theoretical basis for screening and cultivating efficient bacterial strains for wheat straw composting, and also
suggests some solutions for the resourceful treatment of biomass solid waste (particularly wheat straw) in
CELSS.

Keywords controlled ecological life support system; wheat straw; microbial agents; aerobic composting
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