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Root Surface Nanotubes at the Root Surface

Nanotubes piercing the
/ epidermal cell walls
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A rough introduction to rhizosphere
Qing Dai

The term “rhizosphere” was initially proposed by Lorenz Hiltner, a Soil
Bacteriologist and Professor of Agronomy at the Technical College of
Munich(Hartmann et al., 2008). He stated that “the nutrition of plants in
general certainly depends upon the composition of the soil flora in the
rhizosphere”, and “If plants have the tendency to attract useful bacteria by
their root excretions, it would not be surprising if they would also attract
uninvited guests which, like the useful organisms, adapt to specific root
excretions.”. Although his description is not a perfect picture, the
dominant influences from root and plant in rhizosphere is exactly tangible
and following this, a deeper insight in such a specific micro-ecological
environment is increasingly developed. Hitherto, rhizosphere is still an
attractive topic.

Rhizosphere is a sensitive zone where there occurs interaction and
communication between plants and microbes in soils(Bais et al., 2006;
Grayston et al., 1998). The unique surroundings, which includes the
roots, the exudates, the microbial communities and the biofilms,
contribute the rhizosphere to a hot topic in environmental
microbiology(Reilley et al., 1996), microbial ecology(Philippot et al.,
2013), botany(Walker et al., 2003), and pedology(Bowen and Rovira,
1999). The fluctuations of material circulation and energy flow in
rhizosphere impact features of soil, the health of plants(Berendsen et al.,
2012) and the microbiotas(Smalla et al., 2001). It has been proved that
rhizosphere activities exert effects to soil fertility(Jeffries et al., 2003),
bioavailability of soil composition(Hinsinger, 2001), carbon and nitrogen
fixation(James, 2000; Xiao et al., 2014), growth and yields of
plants(Dobbelaere et al., 2003), structure and population of
microbiotas(Berg and Smalla, 2009), biofilm formation(Fujishige et al.,
2006), etc. Therefore, it is essential to pursue a further insight in
rhizosphere activity.

The activity is sophisticated in rhizosphere. Plants secrete the root
exudates which may increase the nutrient absorption(Jones and Darrah,
1994), inspire the enzyme activity of functional microbes(Henry et al.,
2008), reduce pathogens infection(Bais et al., 2005) and mediate the
structure and diversity of microbiota(Huang et al., 2014). On the other
hand, microbes in rhizosphere mediate the geochemical circulation of
elements and composition of soil, reach a balance responding to the root
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exudates, protect the plants from pathogen infection and achieve a
profound significance for health and growth of plants(Mendes et al.,
2013; Nihorimbere et al., 2011; Schimel and Schaeffer, 2012; Vega,
2007). Symbiotic, parasitic or planktonic, microorganisms in rhizosphere
can strongly sense the status of plants and ambient microbes and
therefore, a magnificent communication network is built.
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