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1. Description of sampling sites

Trentino - Alto Adige cover different environments ranging from forests to urban centers, from

vineyards and apple orchards to glaciers.
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Figure S1. Gis map (1:900.000) of sampling sites (1-2:Mori/AGR1-MO, 3: Rovereto/RO, 4:Trento/TRE,
5. Mezzolombardo/ AGR2, 6: Ora-auer/AGR3, 7: Bolzano/ BO, 8: Caldaro-Kaltern/CA, 9-10:
Sporminore/ME1-ME2, 11-12:Ora-auer/ME3-ME4, 13: Monticolo-Montiggl/MON1-MON?2, 14: Val di

Mazia-Matschertal/VAL) in Trentino-Alto Adige region.



1.1. Agricultural sampling sites:

1.

Mori (AGRI1): Sediments of a channel (Rio
Cameras) that flows in the middle of an area
characterized by vineyards. The samples
were collected nearby a small cattle shed.
The channel is natural, with the presence of
grass and other spontaneous vegetation on
the banks. The sediments are mainly
composed by small size gravel and sand.
Mezzolombardo (AGR2): Sediments of a river
(Noce) that flows in a valley (Val di Non)
were apple orchards are enormously
diffused. The sampling sites were at the end
of the valley. This natural river shows banks
covered by grass. The sediments are mainly
formed by gravel.

Ora-Auer (AGR3): Sediments of a channel
(Rio Lusina) that flows through vineyards
and apple orchards, at the Adige Valley
bottom. This natural channel shows banks
covered by grass and spontaneous
vegetation. Sediments are mainly formed by
sand.

Sporminore (ME1/ME2): Soil samples
collected in two apple orchards located in a
valley (Val di Non) where the apple
production represents the main activity. The
soil samples were collected near the apple
trees in a root-free zone.

Ora-Auer (ME3/ME4): Soil samples were
collected in two apple orchards located in the
valley (Adige Valley). The soil samples were
collected under the apple trees in a root-free
zone.

Caldaro-Kaltern (CA): Soil samples were
collected in an experimental apple orchard,
located in the valley (Adige Valley). The
samples collected from tree rhizosphere,
interrow grass rhizosphere and root-free
soil. Orchards were planted in 2001 with
trees of the cultivar Fuji (grafted on M9
rootstock) on a soil previously hosting
another apple planting. The orchard is
managed following the guidelines of organic
farming, has a permanent grass cover in the
alley (1.8 m large), while the soil area
underneath the trees (1.2 m large) is kept free
from weeds by periodic mechanical tillage




on the top soil layer. Each year
approximately 600 Kg of an organic fertilizer
(Nutristart) were applied to the soil-stripe
underneath the trees. The soil is classified as
loamy and the pH is 7.3.

1.2. Urban sampling sites:

1.

Mori (MO): sediments of a channel (Rio
Cameras) that flows through the town of
Mori (approximately 10,000 inhabitants).
The sampling site was located at the end of
the urban centre. The effluent of a small
wastewater treatment plant, collecting
wastewater from small villages located near
Mori, have been known to be discharged into
the Rio Cameras. The channel presents
artificial banks, and the sediments were
mostly sandy.

Rovereto (RO): Sediments of a stream (Leno)
that flows inside the town of Rovereto
(approximately 40,000 inhabitants). The
sampling site was located at the end of the
urban centre. A hospital is located at an
approximate distance of 250 m from the
stream. The banks are mainly artificial, with
some areas covered by vegetation.
Sediments mainly composed by gravel.
Trento (TRE): Sediments of a stream
(Fersina) that crosses the city of Trento
(approximately 100,000 inhabitants). The
stream flows 400 meters from the city
hospital. The sampling site was located
immediately before the confluence between
Fersina and Adige River, at the end of the
city. Banks are mainly artificial, with some
areas covered by vegetation. Sediment is
composed by gravel and sand.

Bolzano (BO): Sediments of a stream
(Talvera) that flows in the middle of the city
(approximately 100,000 inhabitants). Banks
are natural, and the sediment is sandy.




1.3. Forest sampling site:

Monticolo-Montiggl (MON1-MON2): Oak rhizosphere
samples collected in different sites inside a managed forest
nearby the lake of Monticolo. The sampling area was
characterized by the presence of sessile oak (Quercus petraea
Liebl). In addition fresh litter gathered during the fall season
were analyzed.

Glacial sediments:

Val di Mazia-Matschertal (VAL): Mineral soil samples
collected in a post glacial environment at 2,750 m a.s.l. The
mineral soil was ice-free since 50 years.




2. Results and Discussion

Table S1. Environmental studies investigating the correlation between class 1 integrons, antibiotic resistance genes and pollution (Year, References, Location,

Detected genes in the study, Analysis used, Type of sample collected, Land use system of the investigated site and Findings showed). Citations references are

reported below the table.
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Supplementary results

Table S2. Intl1 PCR amplification results from samples collected from sediments within vineyard and
apple orchard agricultural sites. Site, Matrix, Inlt1 number of bands and their intensity (Intll n. of
bands -0 bands, 1 band, 2 bands, 3 bands ) obtained. (+ = low intensity; ++ = medium intensity; +++ =
high intensity; n.a. = not applicable; - = not detected).

Intl1 N. of bands

Site Matrix Sample name 0 1 2 3 a

Mori (Channel Cameras) sediments AGI A 1 - - - -
Mori (Channel Cameras) sediments AG1B 1 - - - -
Mori (Channel Cameras) sediments AG1C - 1+ - - -
Mori (Channel Cameras) sediments AG1D - I+ - - -
Mezzolombardo (River Noce) sediments AG2 A -1+ - - -
Mezzolombardo (River Noce) sediments AG2B 1 - - - -
Mezzolombardo (River Noce) sediments AG2C 1 - - - -
Ora - Auer (Channel Lusina)  sediments AG3 A 1 - - - -
Ora - Auer (Channel Lusina)  sediments AG3B -1 - - -

Ora - Auer (Channel Lusina)  sediments AG3 C 1 - - - -




Table S3. Intll PCR amplification results from samples collected from grass rhizosphere, tree
rhizosphere and root-free soil within vineyard and apple orchard agricultural sites. Site, Matrix, Inlt1
number of bands and their intensity (Intll n. of bands -0 bands, 1 band, 2 bands, 3 bands ) obtained.
(+ =low intensity; ++ = medium intensity; +++ = high intensity; n.a. = not applicable; - = not detected).

Intl1 N. of bands

Site Matrix Sample 0 1 2 3
Caldaro - Kaltern ~ Grass Rhizosphere 2G2kall2 1 - - -
Caldaro - Kaltern ~ Grass Rhizosphere 4Gl1 1 - - -
Caldaro - Kaltern Soil 352kal12 1 - - -
Caldaro - Kaltern Soil 1S1kall2 1 - - -
Caldaro - Kaltern Soil 251 1 - - -
Caldaro - Kaltern =~ Tree Rhizosphere = 2T2kall2 1 - - -
Caldaro - Kaltern Soil 252kal12 1 - - -
Caldaro - Kaltern =~ Tree Rhizosphere = 3T2kall3 1 - - -
Caldaro - Kaltern ~ Grass Rhizosphere 5G2kall2 1 - - -
Caldaro - Kaltern Soil 651kall2 1 - - -
Caldaro - Kaltern Soil 452kal12 1 - - -
Caldaro - Kaltern =~ Tree Rhizosphere  1T1kall2 1 - - -
Caldaro - Kaltern =~ Grass Rhizosphere 4G2kalll 1 - - -
Caldaro - Kaltern = Tree Rhizosphere  3T2kall2 1 - - -
Caldaro - Kaltern Soil 651kalld 1 - - -
Caldaro - Kaltern ~ Grass Rhizosphere 4G1kall2 1 - - -
Caldaro — Kaltern ~ Grass Rhizosphere 6G2 1 - - -
Caldaro - Kaltern ~ Grass Rhizosphere 3G2 1 - - -
Caldaro - Kaltern =~ Tree Rhizosphere = 2T1kall2 1 - - -
Caldaro - Kaltern ~ Grass Rhizosphere 6G1 kall3 1 - - -
Caldaro - Kaltern Soil 251 kall2 1 - - -
Caldaro - Kaltern =~ Grass Rhizosphere 1G2kalll 1 - - -
Caldaro - Kaltern ~ Grass Rhizosphere 6G2kalll 1 - - -
Caldaro - Kaltern ~ Grass Rhizosphere 4G2kall3 1 - - -
Caldaro — Kaltern =~ Grass Rhizosphere 4Glkall3 1 - - -
Caldaro - Kaltern ~ Grass Rhizosphere 5G2kalll 1 - - -
Caldaro - Kaltern =~ Grass Rhizosphere 2G1kalll 1 - - -
Caldaro - Kaltern Soil 551kal13 1 - - -
Caldaro - Kaltern =~ Grass Rhizosphere 3G1kalll 1 - - -
Caldaro - Kaltern ~ Grass Rhizosphere 3G1 kall3 1 - - -
Caldaro - Kaltern =~ Tree Rhizosphere = 4T2kall3 1 - - -
Caldaro - Kaltern ~ Grass Rhizosphere 2G2kalll 1 - - -
Caldaro - Kaltern ~ Grass Rhizosphere 5G1kalll 1 - - -
Caldaro - Kaltern Soil 4S1kalll 1 - - -
Caldaro - Kaltern =~ Tree Rhizosphere =~ 6T2kall3 1 - - -

Val di Non Soil ME1 A - 1 - -
Val di Non Soil ME1 B - 1+ - -
Val di Non Soil ME1 C 1 - - -
Val di Non Soil ME2A - - -1
Val di Non Soil ME2 B 1 - - -
Val di Non Soil ME2 C 1 - - -
Ora - Auer Soil ME3 A - 1+ - -
Ora - Auer Soil ME3 B -1 - -
Ora - Auer Soil ME3 C - - 1(+) -
Ora - Auer Soil ME4 A 1 - - -
Ora - Auer Soil ME4 B 1 - - -
Ora - Auer Soil ME4 C 1 - - -




Table S4. Intl1 PCR amplification results from samples collected from stream or river sediments
within urban sites. Site, Matrix, InltI number of bands and their intensity (Intll n. of bands -0 bands,
1 band, 2 bands, 3 bands ) obtained. (+ = low intensity; ++ = medium intensity; +++ = high intensity;
n.a. = not applicable; - = not detected).

Intl1 N. of bands

Site Matrix Sample 0 1 2 3 4

Mori (Channel Cameras) sediments MO A - 1+ - - -
Mori (Channel Cameras) sediments MOB - 1(++) - - -
Mori (Channel Cameras) sediments MOC - 1(+) - - -
Mori (Channel Cameras) sediments MOD -  1(+) - - -
Rovereto (River Leno) sediments ROA 1 - - - -
Rovereto (River Leno) sediments ROB 1 - - - -
Rovereto (River Leno) sediments ROC 1 - - - -
Rovereto (River Leno)  sediments ROD -1 - - -
Trento (River Fersina) sediments TR A 1 - - - -
Trento (River Fersina) sediments TR B 1 - - - -
Trento (River Fersina)  sediments TR C 1+ - - -

Bolzano (River Talvera) sediments BZ A 1 - - - -
Bolzano (River Talvera) sediments BZB 1
Bolzano (River Talvera) sediments BZC - - - - -




Table S5. Intll PCR amplification results from samples collected from soil and litter within the
Monticolo-Montiggl forest site. Site, Matrix, Inlt1 number of bands and their intensity (Intll n. of
bands -0 bands, 1 band, 2 bands, 3 bands ) obtained. (+ = low intensity; ++ = medium intensity; +++ =
high intensity; n.a. = not applicable; - = not detected).

Intl1 N. of bands

Site Matrix Sample
0 1 2 3 4
Monticolo-Montiggl = Rhizosphere 41SA -1+ - - -
Monticolo-Montiggl Rhizosphere 03140NEB 1 - - - -
Monticolo-Montiggl ~Rhizosphere = 03140SC 1 - - - -
Monticolo-Montiggl Rhizosphere 03122NEA 1 - - - -
Monticolo-Montiggl Rhizosphere 03122NEC 1 - - -

Monticolo-Montiggl ~Rhizosphere  03122SC 1
Monticolo-Montiggl Rhizosphere  03140SA - 1
Monticolo-Montiggl ~Rhizosphere 03140NOA - 1 - - -
1
1

Monticolo-Montiggl ~Rhizosphere 03122NOA -
Monticolo-Montiggl Rhizosphere  031225B -

Monticolo-Montiggl =~ Rhizosphere 31555A -1+ - - -
Monticolo-Montiggl Rhizosphere 03155NEB - 1 - - -
Monticolo-Montiggl ~Rhizosphere 03118NOB - -1+ - -
Monticolo-Montiggl = Rhizosphere 03118NOA - 1(+) - - -

Monticolo-Montiggl Rhizosphere 03118NEB
Monticolo-Montiggl Rhizosphere ~ 03122S5A
Monticolo-Montiggl ~Rhizosphere  03122NEB
Monticolo-Montiggl Rhizosphere 03122NOC
Monticolo-Montiggl ~Rhizosphere 03140NEC
Monticolo-Montiggl Rhizosphere 03118NEA
Monticolo-Montiggl ~Rhizosphere 03141NOB
Monticolo-Montiggl Rhizosphere 03122NOB
Monticolo-Montiggl Rhizosphere  031185B -
Monticolo-Montiggl ~Rhizosphere 03141INOA - -1y - -
Monticolo-Montiggl Rhizosphere 03140NEA 1 - -

Monticolo-Montiggl Rhizosphere 03140NOB 1 - - - -
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Table S6. Intl1 PCR amplification results from samples collected in mineral soils from Val di Mazia-
Matschertal glacier moraine. Site, Matrix, Inlt1 number of bands and their intensity (Intll n. of bands
-0 bands, 1 band, 2 bands, 3 bands ) obtained. (+ = low intensity; ++ = medium intensity; +++ = high
intensity; n.a. = not applicable; - = not detected).

Intl1 N. of bands

Site Matrix Sample

0 1 2 3 4
Val di Mazia-Matschertal Mineral Soil 63 1 - - - -
Val di Mazia-Matschertal Mineral Soil 109 1 - - - -
Val di Mazia-Matschertal Mineral Soil 60 1 - - - -
Val di Mazia-Matschertal Mineral Soil 64 1 - - - -
Val di Mazia-Matschertal Mineral Soil 20 1 - - - -
Val di Mazia-Matschertal Mineral Soil 105 1 - - - -
Val di Mazia-Matschertal Mineral Soil 148 1 - - - -
Val di Mazia-Matschertal Mineral Soil 151 1 - - - -
Val di Mazia-Matschertal Mineral Soil 53 - 1+ - - -
Val di Mazia-Matschertal Mineral Soil 153 1 - - - -
Val di Mazia-Matschertal Mineral Soil 156 1 - - - -
Val di Mazia-Matschertal Mineral Soil 159 1 - - - -
Val di Mazia-Matschertal Mineral Soil 166 1 - - - -
Val di Mazia-Matschertal Mineral Soil 168 1 - - - -
Val di Mazia-Matschertal Mineral Soil 172 1 - - - -
Val di Mazia-Matschertal Mineral Soil 175 1 - - - -
Val di Mazia-Matschertal Mineral Soil 173 1 - - - -
Val di Mazia-Matschertal Mineral Soil 23 1 - - - -
Val di Mazia-Matschertal Mineral Soil ~ T0 95C 1 - - - -
Val di Mazia-Matschertal Mineral Soil TO 89B 1 - - - -
Val di Mazia-Matschertal Mineral Soil  T0 90C 1 - - - -
Val di Mazia-Matschertal Mineral Soil PS101D] -  1(+) - - -
Val di Mazia-Matschertal Mineral Soil PS105D] - 1(+) - - -
Val di Mazia-Matschertal Mineral Soil PS103D] -  1(+) - - -
Val di Mazia-Matschertal Mineral Soil PS201D] 1 - - - -
Val di Mazia-Matschertal Mineral Soil PS202D] 1 - - - -
Val di Mazia-Matschertal Mineral Soil PS205D] 1 - - - -
Val di Mazia-Matschertal Mineral Soil PS201DO 1 - - - -
Val di Mazia-Matschertal Mineral Soil PS202DO 1 - - - -
Val di Mazia-Matschertal Mineral Soil PS205DO 1 - - - -
Val di Mazia-Matschertal Mineral Soil PS303D] 1 - - - -
Val di Mazia-Matschertal Mineral Soil PS305D] 1 - - - -
Val di Mazia-Matschertal Mineral Soil PS306D] 1 - - - -
Val di Mazia-Matschertal Mineral Soil PS303DO 1 - - - -
Val di Mazia-Matschertal Mineral Soil PS305DO 1 - - - -
Val di Mazia-Matschertal Mineral Soil PS306DO 1 - - - -




