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Effect of low molecular weight organic acids on metabolic characteristic
of soil microbes to carbon sources
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Abstract: The carbon source metabolic characteristics of alkaline soil microbial community under 4
types of low molecular weight organic acid treatments was investigated by means of MicroResp™
method. The results showed that formic acid, oxalic acid and citric acid enhanced total carbon
utilization rate of soil microbial community in comparison with control, and total utilization of benzoic
acid treatment was the not significantly different from that of control treatment. Total carbon source

utilization rate of soil microbial community under citric acid treatment was the highest, and total
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utilization rate under benzoic acid treatment was lowest. Shannon index of carbon sources metabolism
followed the order of benzoic acid treatment > citric acid >oxalic acid >formic acid. Conclusively,
metabolic function of soil microbe under citric acid treatment was to strongest. Utilization rate of
carbon sources substrates followed the order of carbohydrates>amino acids>carboxylic acids>aromatic
group. Among 15 carbon sources, the ratio of trehalose and y-aminobutyric acid utilization rate to
total carbon sources utilization rate was the highest. Principle components analysis showed that
carbohydrates were the sensitive carbon source of soil microbial community changes. Metabolic
characteristics of soil microbial community under 4 types of organic acid treatments were significantly
different from that under control treatment. Metabolic characteristics under citric acid treatment was
significantly different from that of the other organic acid treatments. In summary, formic acid, oxalic
acid and citric acid could enhance carbon source metabolic ability of soil microbial community, and
adding high concentration of citric acid to soil could be used as a method of improving soil carbon
turnover rate.

Keywords: MicroResp™, low molecular weight organic acid, carbon sources, soil, microbial

diversity.
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Fig.1 Total utilization rate of soil microbe to carbon sources (a) and Shannon index (b) under

low molecular weight organic acid treatments
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Fig.2 Utilization rate of soil microbe to 4 types of carbon sources under formic acid treatment,

oxalic acid treatment, citric acid treatment and benzoic acid treatment
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Fig.3 Ratio of 15 sole carbon source utilization to total utilization under organic acid treatments
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Fig.4 Principal components analysis (PCA) of MicroResp metabolic profiles from different organic acid
(dJ:low concentration formic acid, zJ:medium concentration formic acid,gJ: high concentration formic acid,
dC: low concentration oxalic acid,zC: medium concentration oxalic acid,gC: high concentration oxalic acid,
dN: low concentration citric acid,zN: medium concentration citric acid, gN: high concentration citric acid,

dB: low concentration benzoic acid,zB: medium concentration benzoic acid,gB: high concentration benzoic acid)
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