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Abstract

Plants mediate interactions between below- and above-ground microbial and herbivores communities.
Microbial communities of the rhizosphere commonly include mutualistic symbionts such as
mycorrhizal fungi and free-living plant growth-promoting rhizobacteria (PGPR) that may influence
plant growth and/or its defense system against aboveground pathogens and herbivores. Here, we
scrutinized the effects of three PGPR, Azotobacter chroococcum, Azospirillum brasilense, and
Pseudomonas brassicacearum, on life history and population dynamics of two-spotted spider mites,

Tetranychus urticae, feeding on aboveground tissue of strawberry plants, and examined associated plant
growth and physiology parameters. Life table study was carried out on leaf disk in a climate-controlled
incubator at 25 £1.8°C, 70 = 10% RH, and 16:8 h (L: D) photoperiod and, population dynamic of mites
was conducted on the whole plant under greenhouse at 26 + 1°C, 65 + 5% RH under natural lighting.
Our experiments reveal that these three species of free-living rhizobacteria strengthen the constitutive,
and/or induce the direct, anti-herbivore defense system of strawberry plants. All three bacterial species

exerted adverse effects on life history and population dynamics of 7. urticae and positive effects on
flowering and physiology of whole strawberry plants. Spider mites, in each life stage and in total,
needed longer time to develop on PGPR-treated plants and had lower immature survival rates than those
fed on chemically fertilized and untreated plants. Reduced age-specific fecundity, longer developmental
time (9.85 +0.21 d) and lower age-specific survival rates of mites feeding on rhizobacteria treated plants
reduced their intrinsic rate of increase (0.18+0.01 ¢©/¢/d) as compared to mites feeding on chemically
fertilized (0. 35+0.01 ©/%/d) and control (0. 26=0.01 9/2/d) plants. In the mite population feeding on
PGPR-treated strawberries, the mean abundance of all life stages on the most populated strawberry leaf
was 21 number which was lower than in those feeding on chemically fertilized (183) and untreated
plants (49), 6 weeks after the onset of mite release. We argue that the three studied PGPR systemically
strengthened and/or induced -resistance in above-ground plant parts and enhanced the level of
biochemical anti-herbivore defense. This was probably achieved by inducing or upregulating the
production of secondary plant metabolites, such as phenolics, flavonoids and anthocyanins, which were
previously shown to be involved in induced systemic resistance of strawberry plants. Overall, our study
emphasizes that PGPR treatment can be a favorable strawberry plant cultivation measure because
providing essential nutrients needed for proper plant growth and at the same time decreasing the life
history performance and population growth of the notorious herbivorous pest 7. urticae.
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