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Table S1. General characteristics of the studied soils (n=22). 21 

Soil pHW pHKCl C (%) 
eCEC (cmolc 

kg-1) 

DOC 

(mg kg-1) 
Sand (%) Silt (%) Clay (%) 

1 4.8 4.3 1.1 4.1 211 70 12 18 

2 5.0 4.4 2.1 5.3 279 61 16 23 

3 5.1 4.6 3.8 6.8 357 48 27 25 

4 4.6 4.1 3.1 5.3 267 65 14 21 

5 4.7 4.5 5.3 11.7 505 41 26 34 

6 4.5 4.0 10.9 11.6 572 49 19 32 

7 4.7 4.0 1.6 4.7 256 55 22 23 

8 5.0 4.3 2.5 6.4 306 59 19 22 

9 4.7 4.3 3.4 5.9 235 58 19 22 

10 4.1 3.7 5.0 7.7 357 51 22 27 

11 4.4 4.0 1.7 5.2 280 53 27 20 

12 5.0 3.9 1.7 5.2 281 43 27 30 

13 6.0 5.5 1.8 13.2 340 25 55 20 

14 6.4 5.5 1.6 8.0 389 30 47 23 

15 7.1 6.4 1.8 12.5 363 27 56 17 

16 7.4 6.6 1.7 13.0 329 30 52 18 

17 6.1 5.6 2.0 14.2 328 20 61 20 

18 6.3 6.0 2.9 17.2 422 29 52 19 

19 6.1 5.2 4.1 9.4 434 26 51 23 

20 6.3 5.5 5.1 19.2 773 55 27 18 

21 6.1 5.8 6.2 23.2 325 43 37 21 

22 6.2 5.4 8.0 17.1 615 37 38 25 

pHW is pH measured in water; pHKCl  is pH measured in 0.1M KCl ; C is total carbon; eCEC is effective 22 
Cationic Exchange Capacity; DOC is dissolved organic carbon. 23 
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Table S2 30 

Percentages of different oxytetracycline species for each pH measured in the whole set of 31 

studied soils (n=22). 32 

   OTC 

Soil pHw pH OTC+1 OTC0 OTC-1 OTC-2 

1 4.8 4.80 2.56 97.23 0.21 0.00 

2 4.96 5.00 1.63 98.03 0.34 0.00 

3 5.05 5.10 1.30 98.28 0.43 0.00 

4 4.63 4.60 4.00 95.87 0.13 0.00 

5 4.72 4.70 3.20 96.63 0.17 0.00 

6 4.49 4.50 4.98 94.91 0.10 0.00 

7 4.65 4.70 3.20 96.63 0.17 0.00 

8 4.96 5.00 1.63 98.03 0.34 0.00 

9 4.74 4.70 3.20 96.63 0.17 0.00 

10 4.08 4.10 11.64 88.32 0.04 0.00 

11 4.42 4.40 6.19 93.73 0.08 0.00 

12 5.01 5.00 1.63 98.03 0.34 0.00 

13 6.02 6.00 0.16 96.49 3.35 0.00 

14 6.36 6.40 0.06 91.91 8.01 0.02 

15 7.06 7.10 0.01 69.30 30.25 0.44 

16 7.36 7.40 0.00 52.74 45.93 1.32 

17 6.18 6.20 0.10 94.69 5.20 0.01 

18 6.3 6.30 0.08 93.44 6.46 0.01 

19 6.1 6.10 0.13 95.69 4.18 0.01 

20 6.32 6.30 0.08 93.44 6.46 0.01 

21 6.11 6.10 0.13 95.69 4.18 0.01 

22 6.22 6.20 0.10 94.69 5.20 0.01 

OTC: chlortetracycline. The superscript OTCX is the valence of the antibiotic: positive (+), 33 

zwiterrionic (0) and negative (-) charge. 34 
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Table S3 37 

Percentages of different chlortetracycline species for each pH measured in the whole set 38 

of studied soils (n=22). 39 

   CTC 

Soil pHw pH CTC+1 CTC0 CTC-1 CTC-2 

1 4.8 4.80 3.06 96.84 0.10 0.00 

2 4.96 5.00 1.95 97.89 0.16 0.00 

3 5.05 5.10 1.56 98.25 0.20 0.00 

4 4.63 4.60 4.77 95.17 0.06 0.00 

5 4.72 4.70 3.83 96.10 0.08 0.00 

6 4.49 4.50 5.93 94.02 0.05 0.00 

7 4.65 4.70 3.83 96.10 0.08 0.00 

8 4.96 5.00 1.95 97.89 0.16 0.00 

9 4.74 4.70 3.83 96.10 0.08 0.00 

10 4.08 4.10 13.68 86.30 0.02 0.00 

11 4.42 4.40 7.36 92.61 0.04 0.00 

12 5.01 5.00 1.95 97.89 0.16 0.00 

13 6.02 6.00 0.20 98.25 1.56 0.00 

14 6.36 6.40 0.08 96.10 3.83 0.00 

15 7.06 7.10 0.01 83.31 16.62 0.05 

16 7.36 7.40 0.01 71.39 28.42 0.18 

17 6.18 6.20 0.12 97.43 2.45 0.00 

18 6.3 6.30 0.10 96.84 3.06 0.00 

19 6.1 6.10 0.16 97.89 1.95 0.00 

20 6.32 6.30 0.10 96.84 3.06 0.00 

21 6.11 6.10 0.16 97.89 1.95 0.00 

22 6.22 6.20 0.12 97.43 2.45 0.00 

CTC: chlortetracycline. The superscript CTCX is the valence of the antibiotic: positive (+), 40 

zwiterrionic (0) and negative (-) charge. 41 
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 49 

Fig. S1. Relative bacterial community growth in response to oxytetracycline (OTC) addition to 50 

the soil samples after 1, 8 and 42 incubation days in 18 soil samples studied remaining. 51 

 52 

53 

 54 

 55 

 56 

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 19

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log OTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0431421,0006m1 

0,31842-1,6602m2 

0,122572,3431m3 

NA0,021492Chisq

NA0,98506R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0504771,0003m1 

0,23168-1,1147m2 

0,157952,6168m3 

NA0,016721Chisq

NA0,98059R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0403160,9996m1 

0,35559-1,3352m2 

0,15063,1683m3 

NA0,018657Chisq

NA0,96688R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 20

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log OTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0101680,99926m1 

0,19663-2,5228m2 

0,0292683,032m3 

NA0,0023081Chisq

NA0,99711R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,030981,0006m1 

0,37294-1,7365m2 

0,102883,0543m3 

NA0,015499Chisq

NA0,97843R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0465710,99927m1 

1,2652-3,3646m2 

0,12053,0605m3 

NA0,056434Chisq

NA0,93639R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 22

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log OTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0244350,99872m1 

0,68538-2,6334m2 

0,0810553,2962m3 

NA0,01428Chisq

NA0,96916R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0315441,0004m1 

0,95843-2,6787m2 

0,108493,3297m3 

NA0,024096Chisq

NA0,94388R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0109730,99982m1 

4,5127-5,7741m2 

0,142833,4826m3 

NA0,0035343Chisq

NA0,971R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 1

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log CTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0417340,9984m1 

0,21923-1,5321m2 

0,111051,805m3 

NA0,013043Chisq

NA0,99256R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,042041,0011m1 

0,18492-1,1363m2 

0,129532,4857m3 

NA0,011365Chisq

NA0,98821R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,00337521,0017m1 

0,084964-3,3507m2 

0,00800072,6842m3 

NA0,00026272Chisq

NA0,99983R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 2

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log CTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0413110,99834m1 

1,2626-3,7903m2 

0,0924612,6165m3 

NA0,039796Chisq

NA0,9762R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0380740,99885m1 

0,9547-3,532m2 

0,082582,6057m3 

NA0,023104Chisq

NA0,98596R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0209461,0024m1 

0,47875-3,3452m2 

0,0494322,5286m3 

NA0,0095433Chisq

NA0,99456R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 4

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log CTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0344011,003m1 

0,27668-1,7343m2 

0,097292,3917m3 

NA0,014812Chisq

NA0,98976R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0436761,0007m1 

0,7968-2,6922m2 

0,115742,7796m3 

NA0,041116Chisq

NA0,96906R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,042180,99978m1 

0,66534-2,4294m2 

0,116062,7783m3 

NA0,035895Chisq

NA0,9725R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 5

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log CTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0761930,99885m1 

0,37486-1,4932m2 

0,194542,1249m3 

NA0,029274Chisq

NA0,9779R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0657431m1 

0,23997-1,2583m2 

0,18331,7246m3 

NA0,021824Chisq

NA0,98566R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0698050,99848m1 

0,29571-1,0418m2 

0,221112,6653m3 

NA0,028007Chisq

NA0,9668R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 6

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log CTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0197881,0017m1 

0,24008-1,9074m2 

0,0601332,8934m3 

NA0,0066812Chisq

NA0,9923R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0180350,99963m1 

0,30528-2,4469m2 

0,0506832,8937m3 

NA0,0068519Chisq

NA0,99304R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0138280,99829m1 

0,24045-2,2m2 

0,0433533,1025m3 

NA0,0039305Chisq

NA0,99412R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 7

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log CTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0262950,99985m1 

0,23165-1,8106m2 

0,0744712,4432m3 

NA0,0093415Chisq

NA0,99355R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0746060,99874m1 

0,80482-2,1626m2 

0,195042,2456m3 

NA0,082096Chisq

NA0,95834R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0339291,0005m1 

0,36684-2,0214m2 

0,0948342,5381m3 

NA0,018231Chisq

NA0,98738R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 8

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log CTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0134751,0006m1 

0,15971-2,3028m2 

0,0343822,2283m3 

NA0,0028043Chisq

NA0,99852R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0511791,0026m1 

0,54701-1,9956m2 

0,143712,5588m3 

NA0,041324Chisq

NA0,97228R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0375990,99994m1 

0,53694-2,4006m2 

0,100812,5972m3 

NA0,026446Chisq

NA0,983R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 9

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log CTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0473920,9991m1 

0,19295-1,3099m2 

0,132451,8281m3 

NA0,013126Chisq

NA0,99175R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,045851,0032m1 

0,51003-2,2314m2 

0,117042,1924m3 

NA0,031035Chisq

NA0,98518R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,045741,0008m1 

0,51003-2,2314m2 

0,117042,1924m3 

NA0,030887Chisq

NA0,98518R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 12

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log CTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0368621,0017m1 

0,26983-1,5966m2 

0,107292,4561m3 

NA0,015722Chisq

NA0,98778R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0841841,0026m1 

0,35629-1,1279m2 

0,25822,4383m3 

NA0,043798Chisq

NA0,9595R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0221520,99964m1 

0,11305-1,141m2 

0,0703332,7341m3 

NA0,0035676Chisq

NA0,99545R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 13

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log CTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0393910,99877m1 

0,25658-1,7268m2 

0,101791,8382m3 

NA0,01408Chisq

NA0,99304R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0408271,0011m1 

0,26085-1,8922m2 

0,0881071,9102m3 

NA0,0078905Chisq

NA0,99548R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0780290,9997m1 

0,52497-1,6862m2 

0,246691,8489m3 

NA0,038911Chisq

NA0,98018R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 14

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log CTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0412470,99834m1 

0,10966-1,1927m2 

0,108051,1058m3 

NA0,0047789Chisq

NA0,99703R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0641051,0006m1 

0,39319-1,6264m2 

0,171931,9601m3 

NA0,03714Chisq

NA0,98005R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0455371,0001m1 

0,22323-1,5374m2 

0,116471,5984m3 

NA0,013526Chisq

NA0,99287R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-2 -1 0 1 2 3 4

Soil 15

Day 1
Day 8
Day 42

R
e
la

ti
v
e
 B

a
c
te

ri
a
l 
G

ro
w

th

Log CTC (mg kg
-1

)

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0457820,99905m1 

0,24102-1,4792m2 

0,126281,9678m3 

NA0,016511Chisq

NA0,99009R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0335570,99839m1 

0,20963-1,6779m2 

0,0878011,858m3 

NA0,009959Chisq

NA0,99474R

y = m1/(1+exp(m2*(m3-m0)))

ErrorValue

0,0388091,0014m1 

0,25357-1,6886m2 

0,103031,9639m3 

NA0,014368Chisq

NA0,99223R



 57 

 58 

 59 

Fig. S2. Relative bacterial community growth in response to chlortetracycline (CTC) addition to 60 

the soil samples studied after 1, 8 and 42 incubation days in 18 soil samples studied remaining. 61 

 62 

 63 

Fig. S3. Oxytetracycline log IC⁠50 values estimated using Eq. (1) after 1 incubation day versus 64 

measured log IC⁠50 values, calculated using the logistic model. Continuous line represents a 1:1 65 

relation, whereas discontinuous lines represent 10% deviation from the 1:1 line. 66 
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 69 

Fig. S4 Chlortetracycline log IC⁠50 values estimated using Eq. (1) after 1 incubation day versus 70 

measured log IC ⁠50 values, calculated using the logistic model. Continuous line represents a 1:1 71 

relation, whereas discontinuous lines represent 10% deviation from the 1:1 line. 72 
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