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Abstract

Plant-animal interactions are not isolated pairwise relationships but are always
accompanied by diverse assemblages of microbes. Additional to direct effects of
microorganisms on their hosts, recent investigations demonstrated that bacteria
associated with plants can modify the behavior of organisms of higher trophic lev-
els. However, in the context of herbivory, functions of non-phytopathogenic bacte-
ria colonizing leaf surfaces remain understudied. This study showed that naturally
occurring epiphytic bacteria affect the feeding behavior of a generalist herbivore.
Epiphytic bacteria isolated from leaves of Lactuca sativa var. capitata were screened
for their potential to influence feeding choices of the slug Arion vulgaris. Culti-
vated bacteria were inoculated in artificial food substrates or on sterile leaves of
gnotobiotic lettuce plants and were offered to slugs in different behavioral bioas-
says. A large proportion of bacterial strains tested induced behavioral alterations
in the feeding choices of slugs. Behavioral responses of slugs were further modified
by antibiotic treatment of slugs prior to choice tests indicating that both bacteria
associated with plants and animals affect plant-animal interactions. Our results
emphasize the important role of bacteria in plant-animal interactions and suggest
a prominent role of bacteria in herbivory in natural, horticultural, and agricultural
systems.

Keywords
Arion vulgaris; dual choice experiment; herbivory; microorganisms; plant-
bacteria—animal interactions

Introduction

Plant-animal interactions, such as pollination and herbivory, are important ecosys-
tem processes and are usually investigated in isolation. However, plant-animal inter-
actions cannot be considered as isolated pairwise relationships only, since they rather
take place in complex communities [1]. Next to further plant and animal species that
may affect the quantity, quality and outcome of pairwise interactions [2-4], microor-
ganisms associated with plants and animals may also interfere with these interactions
[5-8]. From both natural and managed ecosystems, it is well known that plants harbor
complex and diverse microbiomes specific for each plant microenvironment [9,10]
such as the anthosphere [11], endosphere [12], rhizosphere [13], and phyllosphere
[14]. Recently, it has been shown that microbes colonizing petals [9,11], stigmata
[10,15], pollen [16], and nectar [10,17,18] clearly outnumber eukaryotic flower visi-
tors and also affect pollinator behavior [6,8] and reproduction of plants [19,20]. For
endophytes, it is already well established that interactions between a plant host and
its microbes can evoke alteration in the host by inducing gene expression of plants’
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defensive metabolic pathways [21]. Even plant growth promoting rhizobacteria have
been recorded to affect aboveground herbivore damage by modifying the plant defen-
sive enzymes [22]. The phyllosphere hosts, next to algae, fungi, and yeasts, bacterial
communities that are the predominant and the most abundant epiphytes on leaves
[14,23-25], which can reach, for example on lettuce leaves, abundances between 10°
and 10 colony-forming units (cfus) per g tissue [23,24,26]. Bacterial community com-
position is shaped by biotic and abiotic parameters such as the availability of nutrients
and the presence of growth inhibiting substances [13,25,27]. Resident microbes sig-
nificantly contribute to the regulation of further incoming, transient colonizers such
as pathogens [28-30]. Furthermore, it is well established that epiphytic bacteria have
profound effects on plant wellness, biomass gain, and reproduction, either positive or
negative [31,32]. However, how these bacteria mediate interactions between plants
and herbivores remains unknown, albeit it is well established that bacteria within the
crop, digestive glands and salivary glands of herbivorous slugs contribute to diges-
tion such as cellulose degradation [33]. Furthermore, the intake of different diets has
been shown to affect the natural gut microbiota of snails [34]. An understanding of
the ecology of microbial communities in the phyllosphere interacting among each
other, with their host and other organisms may extend our view on their impact on
multitrophic interactions [6,35]. This knowledge may further yield new approaches in
applied ecology, for instance, in integrated pest management for crop protection or in
farming practices [1,26,35].

In this study, we performed several dual-choice bioassays to examine the potential
effects of bacterial communities associated with leaves on the behavior of herbivorous
organisms. Epiphytic bacterial communities of Lactuca sativa var. capitata plants were
isolated and identified by 16 S rRNA gene sequencing. These strains were then used in
different bioassays to evaluate their effect on feeding choices of the herbivorous pest
slug Arion vulgaris. Lactuca sativa L. is a crop with worldwide economic importance
[26,36], and an increasing human consumption over the last recent years [37]. This
agronomical important plant species was chosen because it is one of the most heavily
injured crops damaged by A. vulgaris, which is among the 100 worst invasive alien
species in Europe causing dramatic losses in L. sativa [38,39].

We used bioassays offering food substrates or sterile lettuce leaves inoculated with
individual or multiple bacterial strains isolated from lettuce leaves to slugs to test the
following predictions:

= Food choices of a generalist herbivore (A. vulgaris) are affected by individual bacte-
rial strains and by multistrain assemblages.

= Bacterial communities associated with the slugs’ digestive system (experimentally
modified by antibiotic treatment of slugs) influence the preferences for and aver-
sions against individual bacterial strains and multistrain assemblages.

Given the importance of bacteria in slugs’ digestive system [33], the impoverish-
ment of symbiotic bacteria after antibiotic treatment may influence the slugs’ behavior
and thus feeding choices. Our study emphasizes the necessity to consider bacteria in
plant-animal interactions for a full understanding of such processes in natural and
agricultural systems.

Material and methods
Bacteria isolated from lettuce leaf surfaces

For the collection, isolation, and cultivation of leaf-associated epiphytic bacteria,
seedlings of Lactuca sativa (Gardenline, Germany) were established from seeds in the
greenhouse. After 3 weeks, seedlings were relocated to a semi-natural field site within
the botanical garden of the University of Salzburg for 1 week to allow colonization
by natural bacterial communities. For the sampling of bacteria, single leaves from 10
plant individuals were collected. Sampling was done using sterile forceps to prevent
contaminations, and each leaf was stored in a separate tube containing 5 mL auto-
claved phosphate buffered saline (PBS tablet, Sigma-Aldrich R, Germany). To extract
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the epiphytic bacteria, tubes containing leaves were sonicated for 7 min (following the
standard procedures based on [9] and [14]). 100 pL of a 10~* dilution of sonicated PBS,
containing epiphytic bacteria, were streaked out on autoclaved (120°C for 35 min)
R2A agar medium (Sigma-Aldrich R, Germany). Cycloheximide (Sigma-Aldrich R,
Germany; 30 mg L) was added to prevent the growth of fungi. After an incubation
period of 72 h, emerging colony-forming units (cfus) of different morphotypes were
selected according to differences in color, size, and appearance. One colony per dis-
tinct morphotype was then cultivated on autoclaved LB agar medium (Panreac Appli-
Chem, Germany) supplemented with Agar Bacteriology grade (Panreac AppliChem,
Germany ) and 1 g L™ p-(+)-glucose (Sigma-Aldrich R, Germany) without fungicide.
To identify the bacterial isolates, the region coding for the 16S rRNA was sequenced.
A PCR was performed by using the Promega GoTaq R G2 DNA Kit (Germany) ac-
cording to the manufacturer’s instruction. DNA of isolated colonies was transferred
to 29 uL of the mastermix, containing the primers ALerl_341f CCT ACG GGA GGC
AGC AG and Buniv_907r CCG TCA ATT CMT TTG AGT TT (Metabion, Germany)
and Taq polymerase (Promega, Germany). As a negative control, 1 uL DNA-free PCR
water was added instead of the template. The PCR (Gene Amp R PCR System 9700,
Applied Biosystems) was run with one cycle for initial denaturation at 94°C for 3 min
followed by 25 cycles of 30 s at 94°C, 30 s at 52°C, and 1 min 20 s at 72°C, with a final
step of 7 min at 72°C and subsequently cooldown to 4°C. DNA concentrations (ng/
nL) and the spectra of wavelengths of nucleid acids were quantified and controlled by
a microvolume UV-Vis spectrophotometer NanoDrop 2000 (Peglab Biotechnology
GmbH, Germany) by using 2 pL of each extracted and purified PCR product. The
minimum concentration for sequencing was 30 ng/uL™". 15 pL of each DNA sample
were mixed with 2 pL primer (ALerl_341f) (100 pm/uL). For DNA sequencing, all
DNA samples were sent to MWG-Biotech AG, Germany. Sequences were taxonomi-
cally assigned to the lowest level possible by comparing to sequences at the GenBank
nucleotide database [40].

Gnotobiotic lettuce plants

In order to test whether our results are replicable under more natural conditions, we
tested the effect of one bacterial strain associated with fresh plant material on the
feeding choices of slugs. Lactuca sativa plants were cultivated on MS nutrient me-
dium including vitamins and 0.7% plant agar (both from Duchefa, the Netherlands)
and supplemented with 1% sucrose. 300 mL of medium was filled into autoclaved
microboxes (191 x 185 x 185 H x B mm, 5000 mL, Combiness, Belgium). Two strips
of a rayon sealing film (82.6 x 142.9 mm) (Area Seal Film TM BS-25, Excel Scien-
tific, USA) were placed on the adhesive top of the solidified medium to absorb the
remaining liquid and to provide the isolation of appearing epicotyls from the me-
dium. Lactuca sativa seeds were surface sterilized according to the vapor-phase pro-
tocol [41,42] to exclude contaminations of seed associated bacterial communities
colonizing seedlings during the germination process [14,43]. 2.5 mL reaction tubes
containing seeds (lid halfopen allowing fumes to enter the tubes) were placed in a
desiccator. A beaker containing 100 mL of bleach (sodium hypochlorite 50% solution,
NaClO, VWRR, Germany) was added to the desiccator. 3.3 mL of hydrochloric acid
37% (HCI) were added to the bleach for chlorine gas development. After sterilization
overnight, the desiccator was left open for 20 min. The reaction tubes containing the
sterilized seeds were gently removed and also left open for 1 hour until the remaining
gas was evaporated. Seeds were stratified for 1 week (at 4°C) before being placed on
the growth medium. Plants were grown in the laboratory (18°C, 60% relative humid-
ity, 12 h light/dark cycle)

Food choice experiment
Arion vulgaris individuals (body size ranging 2.6 to 4.8 cm) were collected in the field

and kept individually in sterile air-permeable microboxes (40 x 80 mm H x W, 210 mL,
Combiness, Belgium) under 12 h light/dark cycle in the lab with air conditioned
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environment (18°C, 60% relative humidity). Slugs were fed every 2-3 days with 0.5 g
artificial food substrate (modified after [33,44]) prior to the experiments. The food
substrate consisted of 300 g grinded L. sativa leaves, 400 mL H,O, 10 g bran, and
8 g LB-medium and was stored at —20°C. Before usage, it was supplemented with
Agar Bacteriology grade after defrosting, autoclaved (120°C for 35 min), and offered
to slugs after hardening. Half of the slugs were fed with a food substrate addition-
ally containing the antibiotics chlortetracycline hydrochloride and chloramphenicol
(Sigma-Aldrich R, Germany), in order to test whether bacteria associated with the
slugs’ digestive system affect feeding choices. Both antibiotics were added to food sub-
strates during cooling after autoclaving (500 pg g™ each). The animals were starved
for 24 h prior to the bioassays. Individual slugs were not reused for bioassays of the
same or other treatments. Eight single strains of bacteria (Arthrobacter sp., Bacillus
cereus, B. licheniformis, B. megaterium, B. thuringiensis, B. subtilis, Brevundimonas sp.,
Fictibacillus sp.) isolated from lettuce leaf surfaces were used in the experiments. Food
substrate was inoculated with natural densities (cfus per mass freshweight, i.e., 4 x 10°
and 5 x 10° cfus per g of tissue). Bacteria growing in LB-plates were transferred into 1
mL liquid LB-medium and optical densities (ODg,) of suspension were measured in
a plate reader (ELX 808, Biotek Instruments, Germany). Based on these ODg, mea-
surements, the volume of the suspension was determined and used to inoculate the
food substrate. Additional to the inoculation with single bacterial strains, assemblages
of four strains (Arthrobacter sp., Bacillus cereus, B. licheniformis, B. megaterium and
B. thuringiensis, B. subtilis, Brevundimonas sp., Fictibacillus sp.) or assemblages of all
eight strains were applied to the food substrate. Densities of bacterial assemblages
were adjusted to the same densities as in trials with individual strains. For bioassays
with sterile lettuce leaves, Bacillus licheniformis was chosen because it is one of the
strains that evoked strong effects in experiments with artificial food substrates. Choice
bioassays were conducted under sterile conditions in autoclaved (120°C for 35 min)
containers (191 x 185 x 185 mm H x B, 5000 mL, Combiness, Belgium), where two
food substrates (~1 g each, exact weight was measured prior to the tests) or lettuce
leaves of different treatments were placed randomly on two opposite sides of the con-
tainer. Sterile substrate/leaf was used as control, and the other substrate/leaf contained
either a single bacterial strain or an assemblage of four or eight different strains. In
bioassays with sterile plant material, the petioles of lettuce leaves were watered with
wet sterile filter paper. Sterile aluminum foil prevented slugs from feeding on filter pa-
pers. Single slug individuals were placed in containers and were allowed to feed on the
substrates overnight for 10 hours. Per strain and assemblage, n = 12 slug individuals
previously treated with antibiotics (antibiotic-treated slugs) and n = 12 slugs without
antibiotic treatment (control slugs) were tested. At the end of the experiment, both
food substrates were removed from the containers and weighed again to the nearest
centigram. Due to differences in leaf weights, we were not able to provide sterile let-
tuce leaves of a standardized mass in bioassays, therefore we recorded the slugs’ posi-
tion on either of the offered leaves (sterile or inoculated with Bacillus licheniformis)
every 10 min for a total of 120 min. Slugs that did not touch either of the leaves were
excluded from statistical analysis.

Statistical analysis

To test for preferences or aversions of control and antibiotic-treated slugs for food
substrates inoculated with bacteria compared to sterile food substrates, the mass of
consumed food substrates (bacteria-inoculated and sterile) was standardized between
0 and 1, with 0 as the lowest mass of consumed food substrate (bacteria-inoculated
or sterile) and 1 as the highest mass of consumed food substrate. For each slug, the
differences of standardized consumption of food substrates (bacteria-inoculated —
sterile) were calculated. Negative differences thus show an aversion of slugs against
bacteria, positive differences a preference. To test whether the calculated differences of
the n = 12 control or antibiotics-treated slugs deviate from 0, a one-sample ¢ test was
performed for each trial. An additional Welch’s ¢ test was performed to test for differ-
ent responses of antibiotic-treated slugs and control slugs towards strains or assem-
blages of strains. Additionally, analysis of variance (ANOVA) was performed, with
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the standardized differences of consumption as the dependent variable and with slug
treatment (antibiotic-treated slugs vs. control slugs) (Slug) and the strain of bacteria
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Fig.1 Behavioral responses of A. vulgaris without antibiotic treatment n =
12 (Cont, grey boxplots) and treated with antibiotics n = 12 (Ant, white box-
plots) to different bacterial strains. The differences of standardized consump-
tion of food substrates (bacteria-inoculated — sterile) are shown. Negative
differences thus show an aversion of slugs against bacterial strains, positive
differences a preference. Data were analyzed with one sample ¢ test. Signifi-
cant preference or avoidance behaviors of slugs are indicated with asterisks
*p < 0.05, **p < 0.01, and ***p < 0.001. Black bars above the boxplots show
significant differences in responses of control and antibiotic treated slugs
analyzed by a Welchs ¢ test.

(Strain), or bacteria assemblages (Assem-
blage) as well as the two-way interaction
as explanatory variable. To test the specific
responses by each slug group towards ster-
ile lettuce leaves inoculated with or without
bacteria, standardized differences of slug
visitation frequencies were calculated as de-
scribed before. Statistical analysis was con-
ducted as described for food substrates. All
analyses were performed with the statistical
computing software R 3.3.0 [45].

Results
Experiments with artificial food

Individual bacterial strains inoculated in
food substrates evoked either preferences
or aversions compared to the sterile sub-
strates (Fig. 1). Often, antibiotic treated
slugs differently responded to the bacte-
rial strains compared to the control slugs
(Fig. 1). The strain of bacteria (bacterial
strain), but not the slug treatment, had a
significant effect on the differences of slug
consumption (Tab. 1). However, the signifi-
cant effect of two-way interaction between
slug treatment and bacterial strain indi-
cates that different bacterial strains evoke
contrasting responses by both control and
antibiotic-treated slugs (Tab. 1). Similar
to single strains, slugs, either treated with
antibiotics or untreated slugs, mostly re-
sponded differently to bacterial assemblages
(Fig. 2). However, differences between
bacteria-inoculated and control substrates
were not as pronounced as compared to in-
dividual strains (Fig. 1, Fig. 2). Overall, slug
treatment tendentially affected food choices
(marginally significant), whereas identity of
bacteria in assemblages was of minor im-
portance (Tab. 2).

Experiments with sterile lettuce leaves

For bioassays with sterile lettuce leaves,
we chose Bacillus licheniformis, one of the
strains that evoked strong effects in previ-
ous experiments. Slugs showed no sig-
nificant responses towards food substrates
(Fig. 3; but note the small sample size of
responding slugs: 4 for control slugs and 7
for antibiotic-treated slugs). However, the
slugs’ behavior was comparable to trials
with artificial food substrates.
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Preference or aversion for the bacterial strain

Fig. 2 Behavioral responses of A. vulgaris without antibiotic treatment n = 12 (Cont, grey boxplots) and treated
with antibiotics n = 12 (Ant, white boxplots) to two assemblages of four prior selected bacterial strains. The
differences of standardized consumption of food substrates (bacteria-inoculated - sterile) are shown. Negative
differences thus show an aversion of slugs for bacteria, positive differences a preference. Data were analyzed with
one sample ¢ test. Significant preference or avoidance behaviors of slugs are indicated with asterisks *p < 0.05, **p
< 0.01. Black bars above the boxplots show significant differences in responses of control and antibiotic treated
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Tab. 1

Results of two-way interaction ANOVA with standardized differences in

consumption of food substrate inoculated with bacteria and sterile food substrates as
dependent variable and slug treatment (control or antibiotic-treated), bacterial strains,
and their interaction as explanatory variable.

Slug treatment

df

Residuals

Asterisks indicate significant effects (**p < 0.01 and ***p < 0.001) for explanatory vari-
ables and the two-way interaction.

Arthrobacter sp., Bacillus cereus,
Bacillus licheniformis, Bacillus megaterium

_ e .
o

1 |
Cont Ant

Arthrobacter sp., Bacillus cereus,

B. licheniformis, B.

megaterium,

B. thuringiensis, B. subtilis,

Brevundimonas sp.

, Fictibacillus sp.

slugs analyzed by a Welch’s ¢ test.
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Preference or aversion for the bacterial strain

-10

Fig.3 Behavioral response of A. vulgaris individuals
treated without antibiotic treatment # = 4 (Cont, grey box-
plots) and with antibiotics #n = 7 (Ant, white boxplots) to
lettuce leaves inoculated with Bacillus licheniformis. The
differences of slug visitation frequencies are shown. Visita-
tions were recorded every 10 min over a duration of 120
min. Negative differences (numbers <0.0) thus show an
aversion of slugs for bacteria, positive differences a prefer-
ence (numbers >0.0). Data were analyzed with one sample
t test and two-sample ¢ test. No significant preference or
avoidance behaviors were recorded.

10

Tab.2 Results of two-way interaction ANOVA with standardized differences in con-
sumption of food substrate inoculated with bacterial assemblages and sterile food sub-
strates as dependent variable and slug treatment (control or antibiotic-treated), bacterial
strains, and their interaction as explanatory variable.

df F P
Slug treatment (Slug) 1 8.277 <0.057
. Bacterlalassemblage e 2 e 2298 e 0810 e
. Slug Assemblage e 2 1551 e 0370 e
. Remduals ] 124 S RS H

Bacillus licheniformis

Discussion

Our results indicate that distinct bacterial strains and as-
semblages of several strains, naturally colonizing the phyl-
losphere of lettuce Lactuca sativa, affect the feeding choices
of the herbivorous slug A. vulgaris, either positively or nega-
tively. The variable responses to different bacterial strains
and assemblages of several strains suggest that feeding
choices of slugs are dependent on the presence of specific

bacterial strains. Additionally to bacterial strains associ-

ated with food items, bacterial communities colonizing the
animals’ digestive system seem to modify the behavior of

slugs and thus feeding choices. Slugs treated with antibiot-
ics often showed different behaviors than control slugs with
natural gut bacterial communities. This suggests that there

T
Cont

© The Author(s) 2017 Published by Polish Botanical Society Acta Agrobot 70(1):1708

T are complex interactions of the status of intrinsic (gut) and
Ant the composition of extrinsic (food) bacterial communities.
Bacterial populations within the crop, digestive glands, and
salivary glands of slugs have been considered to contribute
to digestive processes like cellulose degradation [33]. Fur-
ther, it was shown that the natural gut microbiota of snails
can be altered by different diets [34]. Thus, our results, in
combination with published results [33,34], suggest that
in the absence of symbiotic bacteria, slugs might try to re-
establish a diverse community of gut microbiota by food
consumption.

In our study, assemblages of four or eight bacterial
strains associated with food substrates evoked some pref-
erences in slugs compared to sterile food substrates. For
instance, antibiotic-treated slugs preferred food substrates
with bacterial assemblages of Bacillus thuringiensis, B. subtilis, Brevundimonas sp.,
Fictibacillus sp. over sterile controls. By comparing these results with evaluations
on single bacterial strains, where Brevundimonas sp. and Fictibacillus sp. had no ef-
fect on food choice, Bacillus thuringiensis was preferred, and B. subtilis was avoided,
we can assume that certain bacterial strains might have a stronger influence on slug
feeding choices than others; in the above-mentioned example, the attractiveness of
B. thuringiensis might be superior to the deterring effect of B. subtilis. Other cases,
where bacterial assemblages were neither preferred nor avoided by slugs, despite of
clear effects of single strains on the food choice of slugs, suggest that effects of differ-
ent strains offered in assemblage might cancel each other out. Thus, while our study
clearly demonstrates the effect of individual bacterial strains and species-poor bacte-
rial communities on feeding choices of animals, future studies are clearly required to
understand additive or synergistic effects of a large number of strains. Note that our
results are, due to methodological constraints, restricted to cultivatable bacteria rep-
resenting only a small fraction of the diversity of bacteria associated with leaf surfaces.
The phyllosphere is known to be colonized by highly diverse bacterial communities
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rather than by single bacterial strains [10]. Considering bacterial epiphytes in the let-
tuce phyllosphere, Proteobacteria, Firmicutes, Actinobacteria, and Bacteroidetes are
the most abundant phyla [26,29]. Additionally, variations of bacterial communities
in the lettuce phyllosphere are a function of time, space, and environment [26,46].
Thus, while assemblages of only two bacterial strains will help to gain insights on the
mechanisms involved on how individual strains interact to influence the feeding be-
havior of herbivores, future studies should also involve experiments with a higher and
more natural bacterial diversity. Furthermore, future studies are required to reveal the
mechanisms underlying bacterial effects on herbivores’ behavior. For instance, the ef-
fects of epiphytic bacterial volatiles on multitrophic interactions [27,47] and potential
physiological, metabolic, and genetic mechanisms driving these interactions need to
be considered and should be combined with experimental manipulations of plant-
bacteria—animal interactions in the field [2].

Potential future application

The continuously increasing amounts of pesticides and antibiotics used in agricul-
ture and horticulture pose a threat to human health, the environment, biodiversity,
and, consequently, to ecosystem functions and services [48,49]. By manipulating the
natural bacterial community on the leaves of crop plants, supporting the presence/
absence and abundance of bacterial strains (which deter herbivorous pests), it might
be possible to reduce the application of pesticides in the future. By taking advantage
of priority effects, favoring early colonizers in later successional stages of the commu-
nity associated with substrates [50], it might be possible to inoculate pest-deterring
natural bacterial strains on seedlings of crop plants, which will then become more
resistant to pests. Whereas such applications of bacteria as biocontrol agents are so
far not realized, our results clearly show the potential of the utilization of bacteria in
horticultural and agricultural systems to reduce both the loss of crop and the amount
of pesticides applied to fields.
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Epifityczne bakterie na lisciach sataty modyfikuja zachowania pokarmowe inwazyjnego
slimaka z rodziny slinikowatych

Streszczenie

Ekologicznych interakcji roslin i zwierzat nie mozna rozpatrywa¢ wylacznie jako odizolowa-
nych relacji dwéch gatunkdw, ich ttem bowiem sg rozliczne zespoly drobnoustrojéow. Wspot-
czesne badania wskazuja, Ze poza bezposrednim wplywem na gospodarza, mikroorganizmy
zwigzane z roélinami moga modyfikowa¢ zachowanie organizméw z wyzszych pozioméw tro-
ficznych. Niestety, w kontekscie roélinozernosci ekologiczna funkcja niepatogennych bakterii
kolonizujacych lidcie pozostaje niezbadana. Nasze badania wykazaly, ze naturalnie wystepujace
epifityczne bakterie wplywaja na zachowania pokarmowe niewyspecjalizowanego roslino-
zercy. Aby to osiagnaé zastosowali$my epifityczne bakterie wyizolowane z liSci Lactuca sativa
var. capitata i okreslilismy ich wptyw na wybory pokarmowe §linika Arion vulgaris. Sztuczne
substraty pokarmowe oraz gnotobiotyczne lidcie sataty zaszczepione koloniami bakteryjnymi
zaoferowano §limakom w réznych testach behawioralnych. Znaczacy odsetek zastosowanych
szczepow bakteryjnych spowodowal zmiane trybu zerowania zwierzat eksperymentalnych.
Odpowiedz ta mogta by¢ dalej modyfikowana antybiotykami podawanymi zwierzetom przed
testami behawioralnymi, co wskazuje, ze zaréwno bakterie wystepujace na roslinach jak i na
zwierzetach mogg istotnie wptywa¢ na interakcje roslina-zwierze. Nasze badania wskazuja na
istotng role bakterii w modyfikowaniu relacji roélin i zwierzat oraz sugeruja znaczacy wplyw
tych mikroorganizméw na zjawisko roélinozernoéci zaréwno w systemach naturalnych, jak
i w kontekscie upraw ogrodniczych czy rolnych.
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