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INTRODUCTION
• Floriculture crops are subjected to water stress

during transport and retail, contributing to
significant crop loss.

• Water stress can also permanently affect
resiliency of floriculture crops in the landscape.

• Microbe-containing products can increase plant
tolerance to water stress.

• Unfortunately, many products are marketed for
greenhouse use without initial testing on
greenhouse crops.

The greenhouse industry needs effective and
sustainable tools to reduce crop loss due to
post-production water stress

• Our previous work has collected 1,056 bacteria
isolates from the roots of water-stressed
floriculture plants.

• The entire collection of bacteria were screened
in vitro for osmoadaptability, ACC deaminase
activity, and a preliminary greenhouse trial.

• Initial screens identified 10 bacteria isolates with
the potential to increase the stress tolerance of
water-stressed floriculture crops.

Dry biomass (A) and flower number (B) of bacteria-treated Petunia x hybrida
‘Picobella Blue’ after recovery from water stress. Bars represent the mean (± SE)
with asterisks indicating significance between the treatments compared to the
negative control; *, **, *** significant at P ≤ 0.05, 0.01, or 0.001, respectively.

CONCLUSIONS
• Diverse populations of bacteria can be isolated

from the roots of water-stressed floriculture
crops.

• Application of bacteria increases the health and
quality of water-stressed Petunia and
Pelargonium plants.

• This work provides industry collaborators with
tools to formulate effective biostimulant products
for the greenhouse industry.

• Application of these products will increase the
overall profitability and sustainability of
greenhouse production by reducing post-
production crop losses.

• Plants with increased tolerance to water stress
will be more resilient in the landscape,
increasing consumer success.
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METHODS
Greenhouse trial
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Pelargonium ‘Maverick Red’ for evaluation of
plant size and flower number (A) and
photosynthetic health with the LI-COR 6400 (B).
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Application of bacteria increases plant size and flower
number of Petunia x hybrida

Application of bacteria increases plant size 
of Pelargonium x hortorum

Dry biomass of bacteria-treated Pelargonium x hortorum
‘Maverick Red’ after recovery from water stress. Bars represent
the mean (± SE) with asterisks indicating significance between
the treatments compared to the negative control; *, **, ***
significant at P ≤ 0.05, 0.01, or 0.001, respectively.
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OBJECTIVE
Identify bacteria that increase the stress
tolerance, health, and quality of water
stressed floriculture crops

Statistical analysis
Analyses were conducted using an analysis
of variance (ANOVA) with the model:
Y = µ + treatment + block.

Factors that had a significant p-value
(p < 0.05) were compared to the negative
control using a Dunnett’s test
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Strain In vitro selection Taxonomy
OSU 1 ACC deaminase Pseudomonas corrugata
OSU 2 PEG assay Pseudarthrobacter  sp.
OSU 3 ACC deaminase Pseudomonas corrugata
OSU 4 ACC deaminase Pseudomonas putida
OSU 5 ACC deaminase Herbaspirillum huttiense
OSU 6 PEG assay Leifsonia xyli
OSU 7 ACC deaminase Herbaspirillum robiniae
OSU 8 PEG assay Arthrobacter sp.
OSU 9 ACC deaminase Pseudomonas putida
OSU 10 ACC deaminase Pseudomonas brassicacearum

Petunia and Pelargonium have decreased electrolyte 
leakage after recovery from water stress when treated with 
bacteria

Percent electrolyte leakage of bacteria-treated Petunia x hybrida ‘Picobella Blue’ (A)
and Pelargonium x hortorum ‘Maverick Red’ (B) after recovery from water stress.
Bars represent the mean (± SE) with asterisks indicating significance between the
treatments compared to the negative control; *, **, *** significant at P ≤ 0.05, 0.01, or
0.001, respectively.
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Petunia and Pelargonium have increased photosynthetic
efficiency after recovery from water stress when treated
with bacteria

Efficiency of photosystem II (Fv’/Fm’) of bacteria-treated Petunia x hybrida
‘Picobella Blue’ (A) and Pelargonium x hortorum ‘Maverick Red’ (B) after recovery
from water stress. Bars represent the mean (± SE) with asterisks indicating
significance between the treatments compared to the negative control; *, **, ***
significant at P ≤ 0.05, 0.01, or 0.001, respectively.
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