Table S1. Wind speed (m/s), temperature (°C), and relative humidity (%) averaged across sampling locations in almond orchards? in
2013 and 2014.

Orchard Wind Speed (m/s) Temperature (°C) Relative Humidity (%)
sampling

period AP AC1 AC2 AP AC1 AC2 AP AC1 AC2
2013

March 0.0+0.0 ND? ND 15.3+0.3 ND ND 0.63£0.03 ND ND
April 0.5+0.4 ND ND 16.1+0.3 ND ND 0.73 £0.00 ND ND
May 0.3+0.2 0.2+0.2 ND 25.8+1.3 20.8+0.5 ND 0.45+0.03 0.54 £0.03 ND
June 1.2+0.8 1.7+x1.7 ND 22.0+1.5 ND ND 0.50+£0.02 0.43 £0.01 ND
July 1.0+£0.8 0.6+0.7 ND 21.1+1.0 289+1.3 ND 0.62+0.02 0.41 £0.02 ND
August 0.6+£0.3 0.8+0.4 ND 16.5+.21 31.3+0.4 ND 0.76 £0.01 0.41 £0.02 ND
Mid-harvest 0.7+0.7 0.8+0.5 ND 239+14 29.5+2.0 ND 0.31+£0.02 0.34 £0.04 ND
2014

June 0.5+0.3 0.9+0.5 0.6+£0.3 29.1+14 30.9+£0.5 26.8+2.5 0.38+0.01 0.34 £0.03 0.41 +£0.05
July 1.3+0.8 0.7+£0.3 0.7+0.2 27.0+£2.1 32.6+1.7 27.1+£2.2 0.53+0.05 0.44 £0.03 0.55 +£0.04

% Orchard designations: AP, Almond Poultry; AC1, Almond Control 1; AC2, Alimond Control 2.
b ND, not determined; AC1 not sampled until May 2013, and AC2 not sampled until 2014.



Table S2. Distribution of microbial populations in air by aerobic plate count (log CFU/m3 air) and
by enrichment and isolation results (E. coli, other coliforms) for samples from almond orchards
by row (0 m, 60 m, 120 m) and column (A, B, C) in 2013, n = 3.

Air sample aerobic plate count (log CFU/m?3 air) and enrichment results (E, C)°

Orchard AP Orchard AC1
Column Column
Month Row A B C A B C
Om 23 C 24 C 21 C ND? ND ND
March 60 m 23 C 2.7 n 20 C ND ND ND
120 m 23 n 23 n 20 n ND ND ND
Om 13 EC 1.2 E,C 1.5 E,C ND ND ND
April 60m 1.1 E,C 1.2 E,C 15 C ND ND ND
120 m 1.2 E 10 E 1.6 EC ND ND ND
Om 24 C 24 C 23 C 21 C 22 C 23 C
May 60 m 22 C 23 C 24 C 22 C 22 C 24 C
120 m 22 C 22 C 22 C 21 C 22 C 21 C
Om 2.7 EC 2.4 EC 2.4 EC >3.4°C >34 C >3.4 C
June 60 m 2.5 EC 23 C 24 C >34 C >34 C >3.4 C
120 m 29 C 23 EC 2.4 EC >34 C >34 C >3.4 C
Om 30 E >3.4 C 33 n 25 C 25 C 25 C
July 60 m >3.4 C 31n 30C 26 C 25 C 26 C
120 m 2.7 C 25 C 24 C 24 C 26 C 26 C
Om 30C 26 C NC? 23 n 25 C 23 C
August 60 m 29 C 29 C NC 22 C 22 C 22 C
120 m 27 C 24 C NC 24 C 23 C 24 C
Om >34 E,C >34 EC >34 C >34 C >34 C >3.4 C
Mid-harvest 60 m >34 C >34 C >34 C >34 C >34 C >34 C
120 m >34 C >34 C >34 C >34 C >34 C 32 C

9Within cells, letters after aerobic plate count indicate presence of E. coli (E), other coliforms (C), or negative (n)
results after enrichment and isolation on ChromECC.

b ND, not determined; AC1 not sampled until May 2013, and AC2 not sampled until 2014.

¢ Upper limit of detection (ULOD) was 3.4 log CFU/m?3 air.

4NC, sample not collected.



Table S3. Distribution of microbial populations in air by aerobic plate count (log CFU/m3 air) and
by enrichment and isolation results (E. coli, other coliforms) for samples from almond orchards
by row (0 m, 60 m, 120 m) and column (A, C) in 2014, n =3

Microbial population in air (log CFU/m?3)

Orchard AP Orchard AC1 Orchard AC2
Column Column Column
Month Row A C A C A C
Om >3.4 EC% >34 EC >34 C >34 C 33 C 3.2 C
June 60 m >3.4 C >34 C >34 C >34 C 3.2 C 33 C
120 m >3.4 C >34 C >34 C >3.4 n 26 C 3.0 E
Om >3.4 E,C >34 C 3.2 C >34 C >34 C 3.2 C
July 60m >3.4 E,C >34 C >34 C 30C >34 n >34 C
120 m >34 C >34 C >34 C 2.8 C >34 C >34 C

9Within cells, letters after aerobic plate count indicate presence of E. coli (E), other coliforms (C), or negative (n)
results after enrichment and isolation on ChromECC.
bULOD was 3.4 log CFU/m?3,



Table S4. Dominant bacterial phyla in the orchard microbial community of three almond orchards (AP, AC1, and AC2) as
determined by second-generation sequencing

Relative abundance (%) of dominant bacterial phyla in orchard samples at sampling times

AC2

Orchard  Bacterial July Aug Sept June July Avg July Aug Sept June July Avg June July Avg

sample  phylum 2013 2013 2013 2014 2014 2013 2013 2013 2014 2014 2014 2014
Actinobacteria 31.84 22.77 27.63 23.89 24.60 26.15%¢ 29.99 21.62 23.88 19.89 16.92 22.46% 21.42 26.56 23.99%8
Bacteroidetes 7.33 5.13 7.22 9.29 9.01 7.60 5.74 4.07 5.45 9.28 12.04 7.316 6.65 5.96 6.31

Soil Chloroflexi 6.68 14.39 5.92 5.95 6.16 7.828 9.19 15.36 15.04 8.18 7.50 11.05~ 12.37 7.62 10.0078
Firmicutes 7.42 5.97 13.50 8.26 11.30 9.294 431 7.21 4.22 5.15 4.80 5.1388 7.99 9.41 8.704
Proteobacteria 29.91 21.49 32.66 32.01 30.33 29.28 31.68 2131 29.16 3257 3449 29.84 2694 34.33 30.64
Actinobacteria 21.06 29.39 25.6 22.21 1534 22.72* 10.69 13.40 20.3 11.95 8.92 13.058 15.80 9.98 12.89
Bacteroidetes 15.90 5.48 15.3 11.88 17.68 13.258 2133 13.23 11.7 22.69 23,51 18.49% 1596 23.11 19.54

zgt\::el:; Chloroflexi 0.40 0.90 0.7 0.79 0.76 0.718 0.27 1.14 2.60 1.42 0.73 1.232 0.82 0.74 0.78
Firmicutes 23.33 41.54 8.10 27.36  19.99 24.06* 6.58 23.11 8.10 10.43 7.38 11.12 5.31 7.60 6.46
Proteobacteria 36.04 20.83 45.6 3494 42.83 36.058 5591 46.48 52.4 50.70  56.66 52.43 58.46 55.36 56.91
Actinobacteria 0.48 1.06 0.90 NDb ND 0.81~ 0.46 0.48 0.70 ND ND 0.54 ND ND
Bacteroidetes 0.07 0.07 0.20 ND ND 0.11 0.09 0.08 0.20 ND ND 0.12 ND ND

Air Chloroflexi 0.06 0.06 0.10 ND ND 0.07 0.07 0.07 0.10 ND ND 0.08 ND ND
Firmicutes 61.03 65.67 25.90 ND ND 50.87 49.20 65.37 21.20 ND ND 45.25 ND ND
Proteobacteria 38.27 33.06 72.60 ND ND 47.98 50.06 33.92 77.60 ND ND 53.86 ND ND

9 Within rows for orchard sample type, phylum prevalence averages with different uppercase letters are significantly different (P < 0.05).

bND, not determined.



Table S5. Dominant bacterial families in the orchard microbial community of three almond orchards (AP, AC1, and AC2) as

determined by second-generation sequencing

Relative abundance (%) of dominant bacterial families in orchard samples at sampling times

AC2
Orchard July Aug Sept June July Av July Aug Sept June July Av June July Av
sample  Bacterial family 2013 2013 2013 2014 2014 € 2013 2013 2013 2014 2014 & 2014 2014 g
Bacillaceae 134 104 648 534 745 4339 168 319 280 335 301 281° 480 533 507°
Cytophagaceae 194 194 261 241 198 218 227 143 242 318 431 2727 274 243 259
Entero- 072 069 214 018 019 078 104 067 147 019 018 071" 022 034 0288
bacteriaceae
Methylo-
: 032 020 059 095 094 060 018 015 035 075 070 0438 049 062  0.56"
bacteriaceae
Micro- 133 087 173 050 076 1.04* 100 060 097 074 058 078 118 115 1178
Soil bacteriaceae
Micrococcaceae 998 449 764 636 7.07 7.1 403 409 345 451 416 405 614  7.45  6.80°
Planococcaceae 3.32 2.20 2.05 0.06 0.07 1.54A 1.34 2.07 0.78 0.42 0.40 1.008 1.00 0.99 1.008
Pseudo- 084 039 124 041 028 063* 040 031 071 033 041 0438 043 050 0.47%
monadaceae
Sphingo-
399 219 365 885 1029 5798 334 200 312 808 713 473® 638 839  7.39
monadaceae
Staphylo- 023 007 .0023 030 036 0198 018 006 .0005 021 020 013 024 033 029
coccaceae
Bacillaceae 612 1367 307 1157 861 861 160 685 473 476 363 431 266 391 329
Cytophagaceae 1284 470 13.07 904 13.69 1067 17.18 1147 960 1882 1998 1541 13.03 1846 1575
Entero- 117 272 312 262 076  2.08 164 670 485 240 483 408 220 240 230
bacteriaceae
Methylo-
; 702 377 1049 493 673 659 1323 937 1119 697 1066 10.28 11.68 11.27 1148
Phyllo- bacteriaceae
h Micro-
sphere cro-. 338 253 729 28 287 378 361 310 349 364 258 328 435 296  3.66
bacteriaceae
Micrococcaceae 078 141 307 112 106 149 048 127 300 120 077 134 104 088 096
Planococcaceae 131 295 071 068 08  1.30 141 48 097 081 073 175 048 070 059
Pseudo- 189 130 161 290 139  1.82 144 285 133 276 150 198 348 082 215

monadaceae



Sphingo-

1449 6.83 1839 1592 2237 1560 2257 1556 1658 2335 2588 2079 27.41 2516  26.29

monadaceae
Staphylo- 746 881 270 725 400  6.04 021 079 .0013 049 048 039 035 041 038
coccaceae
Bacillaceae 1517 886 842 ND* ND  10.82 340 385 813 ND ND 5.13 ND ND
Cytophagaceae 005 006 012  ND ND 008 007 006 0.14 ND ND 0.09 ND ND
Entero- 3130 2113 57.64  ND ND  36.69 4049 2660 52.82  ND ND 3997  ND ND
bacteriaceae
Methylo-

; 006 005 012  ND ND 008 005 005 013 ND ND 0.08 ND ND
bacteriaceae
Micro-

. 003 003 009 ND ND 005 003 003  0.09 ND ND 0.05 ND ND

Air bacteriaceae

Micrococcaceae 0.15 0.78 0.21 ND ND 0.38 0.11 0.17 0.22 ND ND 0.17 ND ND
Planococcaceae 922 792 1118 ND ND 944 817 601 1350 ND ND 9.23 ND ND
Pseudo- 272 438 1526  ND ND 745 827 345 1510 ND ND 8.94 ND ND
monadaceae
Sphingo- 012 010 034  ND ND 019 012 010 036 ND ND 0.19 ND ND
monadaceae
Staphylo- 265 095 .001  ND ND 120 016  0.68 01 ND ND 0.28 ND ND
coccaceae

9 Within rows for orchard sample type, family prevalence averages with different uppercase letters are significantly different (P < 0.05).

bND, not determined.



Table S6. Dominant bacterial genera in the orchard microbial community of three almond orchards (AP, AC1, and AC2) as
determined by next-generation sequencing

Relative abundance (%) of dominant bacterial genera in orchard samples at sampling times

AC1 AC2
Orchard _ July Aug Sept June July July Aug Sept June July Avg June July Ave
sample Bacterial genus 2013 2013 2013 2014 2014 2013 2013 2013 2014 2014 2014 2014

Arthrobacter 6.10 2.64 2.44 1.37 1.44 2.80% 157 1.48 0.62 1.27 1.18 1.22¢ 417 5.5 4.66*

Bacillus 0.87 0.61 6.04 4.81 7.22 391 0.74 0.82 1.98 3.00 2.68 1.848  4.07 4.37 4.224
Balneimonas 2.25 2.23 1.81 2.06 1.91  2.058 2.77 1.73 2.66 2.59 334 2.62% 224 269 247"
Brevibacterium 0.07 0.03 0.01 0.06 0.07 0.05* 0.03 0.02 0.001 0.02 0.02 0.02® 0.03 0.03 0.03®

Erwinia 0.12 0.09 0.71 0.07 0.08 0.21 0.10 0.11 0.16 0.08 0.07 0.10 0.12 0.10 0.11

Soil Hymenobacter 0.17 0.08 0.25 0.53 0.50 0.31 0.12 0.08 0.16 0.69 0.68 0.35 0.40 0.42 0.41

ZZECIZZII,Z;n 0.21 0.12 0.66 0.85 0.86 0.54 0.14 0.11 0.30 0.68 0.63 0.37 0.46  0.58 0.52
Skermanella 2.38 1.28 1.82 0.90 0.88  1.45B 3.31 2.48 3.39 1.61 201 256 0.73 096 0.85°8

Sphingomonas 1.26 0.72 0.57 1.58 1.58 1.14 1.15 0.68 0.51 1.42 1.27 1.01 1.09 1.37 1.23
Staphylococcus 0.12 0.05 0.18 0.07 0.10 0.10* 0.08 0.05 0.03 0.04 005 0.05® 0.05 0.14 0.10"®
Arthrobacter 0.29 0.42 0.35 0.39 0.34 0.36 0.14 0.35 0.73 0.49 0.29 0.40 0.33 0.26 0.30
Bacillus 0.93 2.30 1.07 2.24 2.80 1.87° 1.11 4.75 4.11 4.09 3.01 341% 219 332 276"
Balneimonas 0.12 0.22 0.54 0.29 030 0.29® 0.14 0.42 1.56 0.49 0.40 0.60* 050 039 0.45"8
Brevibacterium 3.24 5.43 1.31 2.34 095 2.65% 0.04 0.07 0.001 0.06 0.03 0.04® 0.04 0.03 0.04®

Phyllo- Erwinia 0.46 1.89 1.16 1.56 0.44 1.10 0.81 2.35 1.05 138 4.30 1.98 1.86 0.93 1.40
sphere  Hymenobacter 1098 3.85 11.12 7.63 12.08 9.13® 14.69 9.98 791 17.08 18.23 13.58* 10.38 16.61 13.50*
Zilzec-l;zzl{z;n 7.00 3.75 1044 4091 6.72 6.56% 13.21 9.34 11.09 695 10.64 10.25% 11.67 11.27 11.47°
Skermanella 0.06 0.05 0.19 0.07 0.08 0.09% 0.07 0.09 0.63 0.16 0.12 0.21* 0.09 0.11 0.10%
Sphingomonas 13.80 6.45 13.06 11.38 16.51 12.24® 21.06 1459 11.35 17.41 19.06 16.69% 20.70 18.19 19.45°
Staphylococcus 4.48 4.75 2.07 3.26 1.65 3.24* 0.10 0.29 0.07 0.17 0.14 0.15® 0.08 0.08 0.088

Air Arthrobacter 0.07 0.67 0.07 NDP ND 0.27 0.05 0.11 0.05 ND ND 0.07 ND ND



Bacillus
Balneimonas
Brevibacterium
Erwinia
Hymenobacter

Methylo-
bacterium

Skermanella
Sphingomonas

Staphylococcus

13.89
0.01
0.02
4.75
0.04

0.06

0.02
0.11
243

8.64
0.01
0.01
3.94
0.05

0.05

0.01
0.09
0.55

7.73
0.04
0.001
7.31
0.09

0.13

0.03
0.23
0.71

ND
ND
ND
ND
ND

ND

ND
ND
ND

ND
ND
ND
ND
ND

ND

ND
ND
ND

10.09%
0.02
0.01
5.33
0.06

0.08

0.02
0.14
1.23%

3.23
0.01
0.02
4.27
0.05

0.05

0.02
0.11
0.12

3.67
0.01
0.02
9.68
0.05

0.05

0.02
0.09
0.13

8.36
0.03
0.001
2.41
0.08

0.12

0.03
0.22
0.06

ND
ND
ND
ND
ND

ND

ND
ND
ND

ND
ND
ND
ND
ND

ND

ND
ND
ND

5.098
0.02
0.01
5.45
0.06

0.07

0.02
0.14
0.10°

ND
ND
ND
ND
ND

ND

ND
ND
ND

ND
ND
ND
ND
ND

ND

ND
ND
ND

9 Within rows for orchard sample type, genus prevalence averages with different uppercase letters are significantly different (P < 0.05).

b ND, not determined.
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Figure S1. Principle coordinate analysis of almond orchard samples (soil, phyllosphere, air) using
the weighted UniFrac community distance metric. Air, n = 50; Phyllosphere, n = 125; Soil, n =
113.
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Figure S2. Box plots showing the alpha diversity of the microbial communities in air, phyllosphere, and soil samples as measured by
Chaol and Shannon index. Air: AP, n = 27; AC1, n = 23; AC2. Phyllosphere: AP, n = 63; AC1, n = 44; AC2, n = 18. Soil: AP, n =50; AC1, n

=45; AC2, n=18.
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Figure S3. Principle coordinate analysis of almond orchard soil samples using the
weighted UniFrac community distance metric. AP, n = 50; AC1, n = 45; AC2, n = 18.
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Figure S4. Relative abundance of the top 12 bacterial (A) phyla and (B) families in
orchard soil samples. AP, n =50; AC1, n =45; AC2, n = 18.

*Within a phylum or family, different letters indicate significant differences in relative
abundance among orchard rows. Statistical analysis is shown for the 12 families and the
most dominant phyla
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Figure S5. Relative abundance of the top 12 bacterial (A) phyla and (B) families in
orchard air samples. AP, n =23; AC1, n=27.

*Within a phylum or family, different letters indicate significant differences in relative
abundance among orchard rows. Statistical analysis is shown for the 12 families and the
most dominant phyla.
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Figure S6. The alpha diversity metric Chaol (A) and Shannon Index (B) by sequences per
sample. Air, n = 50; Phyllosphere, n = 125; Soil, n = 113.



