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Using Wood Fiber Degrading Compound Microbial Agents to Promote Maturity of
Composting
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Abstract: High-temperature aerobic composting method in the factory was used to evaluate the composting efficiency driven by
the wood fiber degrading compound microbial agents with pure straws and the mixture of straws and livestock manure as raw
materials, and three treatments were designed, which included blank inoculated with none microbe, single strain treatment
inoculated with one bacterial strain, and compound microbial agent treatment inoculated with the mixture of three microbes, to
investigate the variation of temperature, water content, pH, organic matter content, germination index and nutrients, and so on
during composting. Results showed that no matter what kind of composting materials, compared with blank and single strain
treatment, the compound microbial agent treatment showed the fastest heating rate, the highest temperature in the high
temperature period, and the fastest temperature decrease in the post-ripening period. During the composting, none significant
difference of the variation of pH was observed and all the treatments showed similar trends. Germination indexes in all the
treatments increased during composting, respectively, and the compound microbial agent treatment revealed higher value than the
other two treatments after 25 days fermentation with value of 93.45% and 98.67%, respectively at the end of composting in the
piles of pure straws and the mixture of straws and livestock manure. During the composting, the contents of organic matter

showed decreasing trends in all the treatments and at the end of composting, higher than 450 g/kg for all treatments. The total
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nitrogen, phosphorus and potassium contents were higher in all treatments at the end of composting than at beginning, and after

composting, regardless of the raw materials, the total nitrogen and phosphorus contents were significantly higher than other

treatments. To sum up, compared with none inoculation and adding single strain, amendment of high-efficiency lignocellulosic

decomposing compound microbial agents effectively promoted composting efficiency.

Key words: Microorganism; Compound microbial agent; Straw; Pig manure; Composting
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Table 1 Basic properties of main composting materials
R Bk(e/ke) BA(gke) BRAL &KAH(ghkg) pH
ES 367.22 23.11 15.89 750.2 6.76
AR 456.83 6.10 74.89 482.1 6.62
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Table 2 Abilities of single and mixed bacteria to produce lignocellulosic degrading enzymes at 55 C

Qb3 B-GC(nmol/(min-ml)) C1(pg/(min-ml)) Cx(pg/(min-ml)) FPA(U/ml) NEX(nmol/(min-ml))
AT 1 12.207+1.221b 11.773 +1.221 ab 12.165 £ 1.004 a 0.395+0.035b 493.541 +12.643 a

FATE 2 9.207+1.137 ¢ 6.035+1.018 ¢ 9.341 £0.894 b 0.365+0.044 b 427.186 +20.621 b

FALTR 3 14.145 £ 1.388b 10.061 £ 1.127 b 12.499 £ 1.106 a 0.429+0.021 b 417.444 +21.484 b
SEW 17.501 £ 1.322 a 12.264 £ 1.046 a 12.630 + 0.667 a 0.582+0.023 a 502.084 +£20.281 a

. B-GC: P-HZBEHEE, CL. AMII-p-1,4 HRMEEE, Cx: WNYI-p-1,4 HERBEEG, FPA; JE4CHF, NEX. PYEARZHERG, PR 1.
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Fig. 2 Correlation between abilities of different bacterial groups to produce lignocellulosic degrading enzymes and straw powders degradation
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Fig.3 Variations of temperature in different treatments during
composting process of pure straws
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Fig. 4 Variations of water content and pH during composting of pure straws
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Fig. 5 Variations of organic matter and germination index during composting of pure straws
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Table 3  Variations of nutrient contents during composting of pure straws
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Fig. 6 Variations of temperature in different treatments during
composting process of mixture of straws and pig manure
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Fig. 7 Variations of water content and pH during composting of mixture of straws and pig manure
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Fig. 8 Variations of organic matter and germination index during composting of mixture of straws and pig manure
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Table 4 Variations of nutrient contents during composting of mixture of straws and pig manure
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