Table S1 Soil properties, potential nitrification rate (PNR) and fertilization?

Soil ~ Water” TN TC  NH4s-N  NO3;-N Available-P PNR® Fertilizerd
sample (mg g") (mgg") (mgg") (uggsoil") (uggsoil) (ug g soil™) kgN ha'! year'

Al 205 479 018 132 1271 86.8 99.6 1040 208
A2 231 540 020 140 29.8 81.4 914  11.66  180°
B2 203 433 021 142 2968 35.4 89.8 354  256°
B7 262 419 022 175 9.8 266.2 81.1 1112 256°
Cl 191 658 0.16 129 5.0 0.2 63.3 9.74 of

c4 221 523 017 131 15.8 2.1 60.6 432 192¢
DI 255 409 0.19 142 13.2 280.2 884 799 288
D2 235 544 016 128 28.6 84.4 83.7 1242  216°
D3 266 456 022 2.04 6.4 437 798  8.73 1928
El 221 458 016 127 13.8 19.2 110.6  5.40 158¢
E2 213 458 017 115 434 55.8 1126 520 216
E6 147 632 020 1.73 32.9 6.4 63.0 472 256°
E7 267 779 022 371 3.3 41.5 1078 8392 102"

3 All values barring those of PNR and fertilizer were excerpted from a report by Tago et

al.(doi:10.1264/jsme2. ME14124); bwater content; °potential nitrification rate (nmole nitrite

production/hr/g dry soil); 9based on interviews with farmers; °received ammonium sulfate; fdeserted

cultivated land; ¢received slow-release nitrogen fertilizer; "received urea and poultry manure.
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Fig. S1 Map of sampling fields. Field numbers are indicated. The sampling
fields used for pyrosequencing analysis are represented by asterisks. A
contour map is provided by the Geospatial Information Authority

of Japan.



Table S2 Number of sequence reads of AOB and AOA amoA genes.

. AOB AOA
Soil
sample Sequence Sequence Sequence Sequence
reads/field reads/subsample reads/field reads/subsample
Al 5,375 2,818 11,254 2,706
1,753 4,765
804 3,783
A2 11,158 3,373 14,716 3,828
4,160 6,654
3,625 4,234
B7 8,695 2,814 15,703 5,848
3,080 4,898
2,801 4,957
Cl 7,823 2,376 17,212 3,733
2,314 6,501
3,133 6,978
D1 5,593 1,815 10,746 3,755
1,962 4,269
1,816 2,722
D2 7,168 2,805 11,230 4,123
1,572 4,480
2,791 2,627
E2 6,013 2,060 8,609 2,713
1,301 3,493
2,652 2,403
E7 9,271 2,892 26,022 11,093
3,290 10,207
3,089 4,722
61,096 115,492
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Fig. S2 Phylogenetic tree of AOB amoA OTUs. Accession numbers of reference sequences in the NCBI database
are indicated. The amoA gene sequence of Nitrosococcus oceanii was used as an outgroup. Branch nodes with
>50% supporting bootstrap values (1000 replicates) are shown.



Uncultured archaeon clone 19c08 JQ768095
Nitrososphaera subcluster 1.1 GQ226120
Nitrososphaera subcluster 1.1 FN423441
Nitrososphaera subcluster 1.1 EU885666
Nitrososphaera gargensis Ga9.2 CP002408
Enrichment culture clone ORECA-R66 JF799729
Nitrososphaera viennensis EN76 FR773159
Uncultured archaeon clone 10c16 JQ768094
Nitrososphaera sp. JG1 JF748723
Nitrososphaera subcluster 1.1 DQ534873
oTus
Nitrososphaera subcluster 1.1 EF207223
Nitrososphaera sister subcluster 1.1 EU590175
o7 Wastewater treatment plant DQ304880
9 || Enrichment culture clone ORECA-R85 JF799745
*" Nitrososphaera sister EU860279
Nitrososphaera cluster FN562532

E Nitrososphaera subcluster 5.1 DQ148678
Nitrososphaera subcluster 6.1 DQ278494

9 Nitrososphaera subcluster 8.2 DQ304868
o

Nitrososphaera cluster DQ304866
OTU10

% Nitrososphaera subcluster 9 GQ142609
»|[ OTU14
5| OTU9
oTu7
Genomic fragment 54d9 AJ627422
OoTU4
*® 0TU5

OoTuU12
I Nitrososphaera subcluster 4.1 EU025155
OTU13
499|'_Hot spring sediment EU239964
l Nitrosocaldus yellowstonii HL72 EU239961
" Nitrososphaera subcluster 11 EF207224

OoTuU2
+:99L Nitrososphaera subcluster 3.2 EF207218
OTU11

— Nitrososphaera subcluster 2.1 DQ534828

OoTU1
9999 Nitrososphaera subcluster 7.1 EF207225
OTU6

Nitrosotalea subcluster 2 EU590255
Nitrosotalea subcluster 2 EU099963
Drinking water treatment plant EU852682
Nitrosotalea subcluster 1.1 EF207221
Nitrosotalea devanaterra Nd1 JN227489
Nitrosotalea subcluster 1.1 EU553431
Cenarchaeum symbiosum A DQ397580
Nitrosopumilus cluster AACY022417858
Nitrosopumilus cluster AACY024070790
Uncultured archaeon clone 22i07 JQ768096
Fresh-water aquarium JN183648
Nitrosopumilus cluster AACY023747844
Nitrosopumilaceae archaeon MY1 HQ331117
Nitrosopumilus GQ414585 sub 1.1
Nitrosoarchaeum limnia SFB1 CM001158
Nitrosopumilus cluster AACY023762474
Nitrosopumilus cluster AACY024095819
Enrichment culture clone SFO6E-BC11-D01 EU650844
Nitrosopumilus sp. AR2 CP003843
Nitrosopumilus koreensis AR1 CP003842
Nitrosopumilus maritimus SCM1 CP000866
s [~ Njtrosococcus oceani ATCC19707 CP000127
ﬂosocacous watsonii C-113 CP002086
Nitrosococcus halophilus Nc4 CP001798
Nitrosospira multiformis ATCC25196 CP000103
W o NE Nitrosomonas europaea ATCC19718 AL954747

Nitrosomonas eutropha C91 CP000450

72

Fig. S3 Phylogenetic tree of AOA amoA OTUs. Accession numbers of reference sequences in the NCBI

database are indicated. The amoA gene sequences of bacterial AOB was used as an outgroup. Branch nodes
with >50% supporting bootstrap values (1000 replicates) are shown.



Table S3 Nitrosospira cluster composition in the soils.

Field No.
Subcluster OTU No. Al A2 B7 Cl1 D1 D2 E2 E7
Relative abundance (%)
3a 1,3-9,11-15 90.7 93.8 89.1 82.8 756 715 642 92.6
3b 10 06 29 37 82 00 02 00 0.1
9 2 04 00 29 00 238 21.7 30.0 0.0




Table S4 Nitrosophaera subcluster composition in the soils.

Field No.
Subcluster  OTU No. Al A2 B7 Cl Dl D2 B2 E7
Relative abundance (%)

7.1 1,6 28.2  24.1 65.9 0.3 79.7  T1.1 84.5 0.0

9 4,5,7,9,10,14 4.8 54.8 6.2 38.8 0.0 15.0 0.0 49.1

3.2 2,11 48.9 0.1 3.9 21.8 17.3 1.7 0.3 0.0
8.2 3 15.9 3.6 6.3 25.9 0.1 4.0 2.6 0.0
4.1 12,13 0.0 1.7 0.7 0.9 0.0 0.1 0.0 19.6
1.1 8 0.0 0.1 0.0 0.0 0.0 0.0 0.0 19.8
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