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Figure S1. Number of publications with time used in our meta-analysis. 

 

 

 

Figure S2. The response ratio of MBC in relation to biocide amount. 
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Figure S3. The response ratio of soil respiration in relation to incubation time. 

 

Table S1. Selected keywords for this meta-analysis. 

 

No. Keywords 

1 "microbial biomass" 

2 biocide 

3 "biomass carbon" 

4 fungi and bacteria 

5 "carbon cycle" 

6 "nitrogen cycle" 

7 "microbial carbon" 

8 fungicide 

9 bactericide 

10 antibiotics 

11 "microbial nitrogen" 

12 "microbial respiration" 

13 "fungicide and bactericide" 

14 "soil respir*" 

15 "nitrogen minerali*" 

16 "nitrous oxide" 

17 nitrificat* 

18 denitrificat* 
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Table S2. Country-wise application of different biocides. 

 

Biocide 

name 

Country & no. of publication 

T
o

ta
l 

p
u

b
li

ca
ti

o
n

s 

C
h

in
a 

C
an

ad
a 

U
S

A
 

U
K

 

In
d

ia
 

It
al

y
 

Ir
el

an
d

 

Ja
p

an
 

P
o

la
n

d
 

G
er

m
an

y
 

N
ew

 M
ex

ic
o

 

L
u

x
em

b
o

u
rg

 

S
co

tl
a

n
d

 

R
u

ss
ia

 

S
p

ai
n

 

A
u

st
ra

li
a 

F
ra

n
ce

 

D
en

m
ar

k
 

Azoxystro

bin (F) 

1   1                               2 

Benomyl 

(F) 

    5                               5 

Boscalid 

(F) 

1                                   1 

Captan (F) 1   8 3 1       1 1                 15 

Carbenda

zim (F) 

2       1                           3 

Chlorothal

onil (F) 

3   4                               7 

Cu 

oxychlorid

e (F) 

        1                           1 

Cu 

ammoniu

m acetate 

(F) 

                              1     1 

Cyclohexi

mide (F) 

1 1 6     2 1 1     1 1 3 1         18 

Cyprodini

l (F) 

          1                         1 

Dexon (F)         1                           1 

Difenocon

azole (F) 

                            2       2 

Epoxicona

zole (F) 

      1                             1 

Hexacona

zole (F) 

1                                   1 

Impact 

Super (F) 

                1                   1 

Iprodione 

(F) 

1                                   1 

Lime-

sulfur (F) 

    1                               1 

Mancozeb 

(F) 

    3   1                       1   5 

Maneb (F)     1                               1 

Mefenoxa

m (F) 

                  1                 1 

Metalaxyl 

(F) 

                  1                 1 

Mirage (F)                 1                   1 

Nitrapyrin 

(F) 

    1                               1 

Penconazo

le (F) 

          1                         1 
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Pentachlor

ophenol 

(F) 

          1                         1 

Propicona

zole (F) 

                                  1 1 

Pyraclostr

obin (F) 

    1                               1 

Pyrimorp

h (F) 

1                                   1 

Tebucona

zole (F) 

1                           1       2 

Terrazole 

(F) 

    2                               2 

Tridemor

ph (F) 

        1                           1 

Triadimef

on (F) 

      1                             1 

Thiram (F)     1 1                             2 

Verdasan 

(F) 

      1                             1 

Vinclozoli

n (F) 

                         1         1 

Bronopol 

(B) 

1   1 2                             4 

Oxytetrac

ycline (B) 

    2           1                   3 

Streptomy

cin (B) 

1 1 5     2 1 1     1 1 1           14 

Captan+Br

onopol 

(F+B) 

      1                             1 

Captan+O

xytetracyc

line (F+B) 

    1                               1 

Cyclohexi

mide+Stre

ptomycin 

(F+B) 

1 1 3     2                         7 

Note: F = fungicide, B = bactericide, F+B = fungicide+bactericide 
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Table S3. Chemical structure of studied biocides. 

 

No. Biocide name Biocide type Molecular formula Total atomic mass CAS Registry Number N% C/N 

1 Azoxystrobin Fungicide C22H17N3O5 403 131860-33-8 10.4 6 

2 Benomyl Fungicide C14H18N4O3 290 17804-35-2 19.3 3 

3 Boscalid Fungicide C18H12Cl2N2O 343 188425-85-6 8.2 8 

4 Captan Fungicide C9H8Cl3NO2S 300 133-06-2 4.7 8 

5 Carbendazim Fungicide C9H9N3O2 191 10605-21-7 22.0 3 

6 Chlorothalonil Fungicide C8Cl4N2 266 1897-45-6 10.5 3 

7 Cu Oxychloride Fungicide Cl2Cu2H3O3- 249 1332-40-7 0 n/a 

8 Cu ammonium acetate Fungicide C4H10CuNO4 200 43043-77-2 7.0 3 

9 Cycloheximide Fungicide C15H23NO4 281 66-81-9 5.0 13 

10 Cyprodinil Fungicide C14H15N3 225 121552-61-2 18.7 4 

11 Dexon Fungicide C8H10N3NaO3S 251 140-56-7 16.7 2 

12 Difenoconazole Fungicide C19H17Cl2N3O3 406 119446-68-3 10.4 5 

13 Epoxiconazole Fungicide C17H13ClFN3O 329 133855-98-8 12.8 5 

14 Hexaconazole Fungicide C14H17Cl2N3O 316 79983-71-4 13.3 4 

15 Impact Super Fungicide C16H13F2N3O (flutriafol)+ 

C8Cl4N2 (chlorthalonil) 

447 76674-21-0 

1897-45-6 

15.7 4 

16 Iprodione Fungicide C13H13Cl2N3O3 336 36734-19-7 12.5 4 

17 Lime-sulfur Fungicide CaSx (X=2-7) 104-265 1344-81-6 0 n/a 

18 Mancozeb Fungicide C4H6N2S4Mn 265 8018-01-7 10.6 2 

19 Maneb Fungicide (C4H6MnN2S4)n 265 12427-38-2 10.6 2 

20 Metalaxyl Fungicide C15H21NO4 279 57837-19-1 5.0 13 

21 Mefenoxam Fungicide C15H21NO4 279 70630-17-0 5.0 13 

22 Mirage Fungicide C15H16Cl3N3O2 376 67747-09-5 11.2 4 

23 Nitrapyrin Fungicide C6H3Cl4N 231 1929-82-4 6.1 5 

24 Penconazole Fungicide C13H15Cl2N3 284 66246-88-6 14.8 4 

25 Pentachlorophenol Fungicide C6HCl5O 266 87-86-5 0 n/a 
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No. Biocide name Biocide type Molecular formula Total atomic mass CAS Registry Number N% C/N 

26 Propiconazole Fungicide C15H17Cl2N3O2 342 60207-90-1 12.3 4 

27 Pyraclostrobin Fungicide C19H18ClN3O4 387 175013-18-0 10.8 5 

28 Pyrimorph Fungicide C22H25ClN2O2 384 868390-90-3 7.3 9 

29 Tebuconazole Fungicide C16H22ClN3O 307 107534-96-3 13.7 5 

30 Terrazole Fungicide C5H5Cl3N2OS 247 2593-15-9 11.3 2 

31 Tridemorph Fungicide C19H39NO 297 24602-86-6 4.7 16 

32 Triadimefon Fungicide C14H16ClN3O2 293 43121-43-3 14.3 4 

33 Thiram Fungicide C6H12N2S4 240 137-26-8 11.7 3 

34 Verdasan Fungicide C8H8HgO2 337 62-38-4 0 n/a 

35 Vinclozolin Fungicide C12H9Cl2NO3 286 50471-44-8 4.9 10 

36 Bronopol Bactericide C3H6BrNO4 200 52-51-7 7.0 3 

37 Oxytetracycline Bactericide C22H24N2O9 460 79-57-2 6.1 9 

38 Streptomycin Bactericide C21H39N7O12 581 57-92-1 16.9 3 
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