Endophytic bacteria of the rock-dwelling cactus
Mammillaria fraileana affect plant growth and
mobilization of elements from rocks
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Abstract

Mammillaria fraileana is a major pioneer, small cactus that harbors endophytic bacteria that have plant
growth-promoting traits, including rock-weathering capacity. Our working hypothesis was that this
functional group of endophytic bacteria assists in establishing pioneer plants on rocks. When these
endophytic bacteria were inoculated on seedlings grown in rock substrate, mobilization of elements
from the substrate increased at variable levels across combinations of substrates and inoculants. In
plants grown in the rhyodacite substrate, where these cacti naturally grow, increased mobilization
occurred in plants inoculated with several strains. Promotion of plant growth, manifested as an increase
in dry weight, was greater in cacti inoculated with Enterobacter sakazakii M2PFe. Accumulation of
nocturnal acids, indicating photosynthesis by crassulacean acid metabolism, was superior in plants
inoculated with the endophytes Azotobacter vinelandii M2Per and Pseudomonas putida MS5TSA.
Inoculation with endophytes can stimulate plant growth of M. fraileana by mobilizing elements from
rock, which can lead to higher photosynthetic activity and accumulation of biomass. Inoculation with P.
putida M5TSA also led to accumulation of more total nitrogen than plants inoculated with a control
nitrogen-fixing bacteria. Evidence of endophytic colonization is provided after initial inoculation of
seedlings and re-isolation and sequencing of 16S DNA of recovered bacteria from developing disinfected
plants. The associative interaction between pioneer cacti and their bacterial endophytes enable the host
plants to grow in places where plants do not normally grow. Through colonization and establishment of
pioneer plants, soil is created, which facilitates colonization by other desert species and contributes to
the diversity of dry lands.



