Bacteria from roots of six drought-tolerant plant species inhibit growth of sensitive plant species: A physiological characterization
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A schematic representation of the isolation and characterization of Rhizobacteria Table 1. Six root-associated aerobic bacterial isolates were characterized Table 2. Six prairie bacterial tester strains were streaked onto TS agar medium. To
e according to digestive anzyme production [Figure 7], motily, gram staining generate a bacterial lawn, a single praiie bacterial sirain was swabbed onto a TS agar
from 6 prairie plants [Figures 1-6], and morphology. For enzyme activity, (-) means no production, a plate, then patched from single colonies of the thirteen Brassica colony isolates. Strains
single (+) means weak production, two (++) means medium production, and three were co-cultured overnight at 32°C. Antagonistic (antbiotic) activity was assessed by the
(+++) means high production presence of a zone of clearing around each patch. Colony “B3" was removed after the
Molecular colony was destroyed. Negative- no antagonistic response. Posilive zone of clearing
indicates antagonistic response.
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Abstract
B13
The role of Plant-Growth-Promoting Rhizobacteria (PGPR) is well documented, but Total 4 3 0 3 3 1
little has been reported about root bacteria that play an antagonist role in plant :;‘;:;;s
development, outside of plant pathogenic bacteria. We have characterized six

bacterial isolates from drought-tolerant Iwal plant roots. When co-cultivated with

ings of Brassica rapa and thaliana under sterile conditions, the six
isolates inhibited root hair production of the seedlings after 7 days for Brassica, and 3
weeks for Arabidopsis. We charadenzsd the six bacterial |solates using Gram
staining, motility assays, di enzyme pi lipase,
antibiotic production, and bloﬁlm production. All six isolates were Gram-positive rods
of varying size and arrangemsnt None had the enzyme ACC deaminase -
common to PGPRs. As might be expected, our isolates did not stimulate plant
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Fig. 2 Lipase Activity on Spirit Blue Plates. A-C (left to
fight) Anise Hyssop, Ironweed, Balloon Flower, Black —
Eyed Susan, Prairie Sage, Wild Bergamot

Fig. 4 Biofilm Production in Six Root Bacterla. Lanes
A) Undiluted bacteria, B) 1/10 dilution, C) 1/100 dilution,
D) 1/1000 dilution, E) negative control- no bacteria

Introduction

in previous studies (Brennan et. al.) typically increased biomass

Plant growth-promoting rhi: i (PGPR) ized in pl

and root hair numbers and reduced the plant’s susceptibility to al stresses. Eighty percent of rhizobacteria and fungi
produce hormone auxin and after its delivery to the plant root, the hormone ethylene increases root hair number, elongation,
and cell proliferation. Why would a drought-tolerant bacterial species instead, inhibit root hair formation in sensitive plants
such as Brassica rapa? Is there a connection to biofilms or antibiotic production by these bacteria?

Biofilms are colonies of bacteria that attach to almost any surface (including plant roots) and secrete a sticky matrix of
polysaccharides, proteins, and DNA. The first cells to attach themselves to the surface form weak bonds, then use adhesion
molecules to make a stronger attachment. In order to facilitate the arrival of other cells to form the biofilm, the original

(TSB only)

Methods

Bacterial Characterization: The six root-associated aerobic bacterial isolates were tested for motility on SIM media
and Gram-stained according to Benson. The presence of extracellular enzymes was evaluated on differential growth
media: skim milk agar, starch agar, and Spirit Blue agar (HiMedia). The presence of protease activity on skim milk
agar and amylase activity on starch agar was indicated by a clear halo surrounding the bacterial colonies. On Spirit
Blue agar, the indicator of lipid digestion to glycerol and fatty acids was the presence blue colonies.

Wix plant root bacterial isolates and a positive control for biofilm production (Klebsiella
Jpneumoniae) were grown in TSB overnight. Serial dilutions were performed, and 100 pL of each dilution (or TSB as a

Results

; The six isolates were

ive for motility via SIM
media as indicated by no growth from the stab lines.

e six isolates were found to

be Gram positive rods varying in size and length (Fig. 1). All six isolates tested
positive for extracellular amylase and protease activities. With respect to protease
activity, the bacterial root isolates of Black-Eyed Susan, Ironweed, and Prairie Sage
plants showed moderate enzyme production, while the isolates for Wild Bergamot,
Anise Hyssop, and Balloon Flower plants showed high enzyme production. The
isolate from Wild

jamot root was negative for i , while the other five root

Discussion
Bacterial Characterization: Typical characteristics of PGPR are variable and
ambiguous. While most are gram negative bacteria, some are classified as gram
positive. All PGPR have rod morphology that ranges in size. They have slow to fast
motility, and there are no known non-motile species. The starch hydrolysis resuits in the
literature are can be negative or posmve Al six of our prairie root species were tested
for starch hydrol JSIS and tested positive. ACC deaminase production is common ar
many species of PGPR, but is not a required characteristic. It coincides with IAA(auxin
production and phosphate solubilization. It is also commonly engineered into PGPR to
encourage growth and speed of production. The literature results differ from our own
isolated root strains, as ours did not exhibit motility, were gram positive, but did exhibit
/ACC deaminase production.

Biofilm Production: Biofilm production has been found to be beneficial to, or promoting
of, plant growth (Backer). Three benefits of biofilm luction are enhancing bacterial
survival, enhances plant growth through various mechanisms, and having higher
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