Effects of Low Molecular Weight Humic Substances on Microorganisms

Humic substances increase the growth rate of many forms of beneficial microorganisms in part, by stimulating
enzyme activities (Vissera, 1985, Pouneva, 2005, Burkowska and Donderski, 2007). This is true for both aerobic

and anaerobic microorganisms (Hartung, 1992).

Humic substances assist in the nutrition of microorganisms by complexing and delivering trace elements like iron to

microbial cell surfaces. (Chen and Wang, 2008).

Humic substances act as an electron shuttle to help anaerobic organisms grow by helping them to reduce organic

compounds and metals (Lovley et al. 1996; Finneran et al. 2002).

Humic substances also increase the growth rate and populations of beneficial microorganisms around plant roots,

and the activity of soil enzymes like catalase and phosphatase (Sellamuthu and Govindaswamy, 2003).

Studies indicate that humic substances may represent a stimulatory component of the soil environment with respect
to both ectomycorrhizal and arbuscular mycorrhizal fungi, which form associations with plants and enhances the

uptake of water and nutrients (Gryndler et al. 2005, Hrselova et al. 2007).

Humic substances retard the growth of pathogenic bacteria, while enhancing the growth of beneficial
microorganisms. Specific growth rates, growth yield, and enzyme activity of pathogenic organisms decreased
markedly with increasing concentrations of humic and fuvic acids (Alexander et al. 2008; Imai et al. 1999a; Imai et

al. 1999b; Loffredo et al. 2008.).

Humic substances have also been used to increase the longevity and survival rate of various plant growth-promoting

bacteria inoculum stored for future use on crops (Young et al., 20006).

Humic substances not only reduce the toxic effects of metals, hydrocarbons and other chemicals on microorganisms
(Lipczynska-Kochany and Kochany, 2008; Feificova et al. 2005), but they can directly catalyze the oxidation of
toxic compounds by both anaerobic and aerobic microorganisms (Bradley et al. 1998, Larsson et al. 1988, Wang et
al. 2009). This is accomplished by humic substances acting as electron shuttles (Larsson et al. 1988, Luu et al.,

2003, Aulenta et al. 2010).
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