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Study on communities of arbuscular mycorrhizal fungi in Japanese forests

Yamato, Masahide
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We investigated arbuscular mycorrhizal (AM) fungal communities in secondary
forests and/or Chamaecyparis obtusa plantations at eight study sites in Japan’ s temperate region.
The AM fungal communities were evaluated based on compositions of the AM fungal operational
taxonomic units (0TUs), which were clustered at a 97% similarity threshold of the sequences of a
partial SSU rDNA obtained from the plant roots. Interestingly, only 19 OTUs remained after selecting

for those that had more than 1.0% of the total reads, and these 19 OTUs accounted for 86.3% of the
total reads. Furthermore, three dominant OTUs constituted 48.0% of the total reads. These results
indicate that AM fungal communities are primarily constituted by limited AM fungal taxa in the
forest ecosystems in Japan®s temperate region. The searches against MaarjAM, a database of AM fungal
sequences, also revealed that the AM fungi corresponding to the three dominant O0TUs are distributed
in forest ecosystems on a worldwide scale.
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AM fungal OTUs
Forest type Plot :?AM V%I'X< 8 5 252 4 11 13 21 373 14 19 9 3 15 20 17 199 38
80 84 166 224 80 64 291 122 219 291 312 178 88 159 191 194 219 113 80
Hiruzen  Secondary HuS-1 122 35 14 173 42 0 96 0 8 26 0 27 0 0 88 0 15 0 0
Hus-2 186 150 0 91 40 0 47 0 5 56 0 0 114 0 0 0 0 0 0
HuS-3 231 179 0 31 42 0 27 0 14 52 0 26 37 0 28 0 [0} 0 Q
Flantation HuF-1 257 311 0 11 31 0 40 0 0 0 0 15 0 0 38 0 0 0 0
HuF-2 274 369 0 0 12 0 0 0 0 0 0 22 10 0 9 0 0 0 0
HuF-3 194 256 [OR 4 0 95 [0} 0 10 0 34 8 Q0 12 0 Q 0 Q
Senda Secondary  SeS-1 16 0 230 0 2 0 0 115 1 0 126 0 0 15 0 3 0 0 9
Sec-2 29 0 84 0 32 0 0 113 0 0 124 0 0 0o 2 7 0 0 80
SeS-3 44 0 247 0 62 0 0 19 30 0 Q Q 0 6 0 0 17 0 2
Ashigara Secondary  AsS-1 6 0 492 0 1 1 0 0 0 0 0 0 0 161 0 0 0 0 0
AsS-2 0 0 37 0 0 580 0 0 0 0 0 0 0 0 0 32 0 0 Q
AsS-3 4 0 133 0 0 473 0 [0} 0 0 Q Q 0 1 0 47 Q 0 0
Flantation  AsP-1 58 0 20 0 27 0 1 138 63 8 0 0 0 0 0 123 32 36 9
AsP-2 183 0 255 0 125 1 0 50 2 0 0 0 0 6 0 15 8 23 Q
AsP-3 37 7 43 0 14 53 0 299 83 0 [0} [0} 0 0 0 0 74 48 0
Manazuru Secondary MaS-1 0 0 51 0 0 0 0 82 0 0 0 0 0 129 0 0 0 0 0
MaS-2 0 0 125 0 0 59 0 0 0 0 0 0 0 83 0 0 0 0 0
Mas-3 0 0 416 0 0 [0} 0 [0} [0} 0 [0} [0} 0 24 0 0 [0} 0 Q
Otsu Secondary OtS-1 127 133 0 95 0 0 45 0 0 9 0 0 180 0 0 0 0 0 0
Ots-2 246 436 0 0 0 0 0 0 0 0 0 0 36 0 0 0 0 0 2
Ots-3 309 286 Q 0 0 Q 0 Q 1 0 Q Q 4 Q22 0 o] 0 88
Flantation OtP-1 332 393 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OtP-2 287 291 0 0 0 0 5 0 0 82 0 0 0 0 0 0 0 0 Q
OtP-3 70 93 0 290 0 Q66 0 0 146 o] 0 0 Q 0 1 Q 0 0
Shirai Flantation ShP-1 109 16 269 0 66 0 0 0 92 0 15 0 0 21 19 0 69 0 0
ShP-2 194 4 122 89 83 0 199 0 0 0 17 0 0 0 2 0 1 0 Q
ShP-3 111 13 83 61 52 094 Q Q 0 219 Q 0 9 8 0 Q 0 0
Funyu Secondary  FuS-1 29 0 0 108 0 0 113 0 0 68 0 0 0 0 0 3 0 224 142
Fus-2 337 152 36 6 92 0 3 0 1 16 0 0 38 0 0 2 4 0 0
Fus-3 341 173 0 58 120 [0} 0 [0} [0} 0 [0} [0} 0 [0} 0 0 [0} 0 0
Plantation FuP-1 139 247 99 3 34 0 0 73 12 0 0 0 0 0 39 1 11 0 9
FuP-2 253 229 66 0 20 0 0 0 4 0 0 15 29 0 60 11 2 0 0
FuP-3 261 354 14 0 0 [0} 0 0 6 1 [0} [0} 2 0 54 5 1 0 Q
Hirakura Secondary His-2 331 1 9 0 204 0 0 105 18 0 0 0 0 0 0 4 14 1 0
His-3 271 40 0 0 147 [0} 0 25 73 0 [0} 0 0 [0} 0 61 13 0 Q
Flantation HiP-1 217 191 15 46 3 0 44 15 53 4 0 54 25 1 0 0 30 0 Q
HiP-2 115 135 0 8 0 0 69 0 104 0 0 137 0 0 0 0 65 0 0
HiP-3 102 94 9 37 1 0 92 0 28 0 0 169 0 2 0 73 19 0 Q
Total 5822 4588 2869 1275 1266 1167 1064 1034 598 560 501 499 483 458 400 388 375 342 323
trnL DNA AM 28



B Bray-Curtis
F=2.36, p=0.002

AM 121 OTU OoTU
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PERMANOVA OTU (OTU 2, 3, 8) VTX MaajAM
nested PERMANOVA AM fungd taxa
Ecosystems VTX084 VTX080 VTX166
F=426,p continents (OTU2) (OTU3) (OTU8)
=0.001 F =2.486, p=0.003 Ecosystems*
Forest 19 18 36
Grassland 6 8 28
Shrubland 1 3 13
Anthropogenic 1 0 14
AM Successional 1 2 6
Culture 0 0 0
M ontane shrubland 0 0 0
' ' ' Continents*
Asia 8 6* 9(6) 15 (5)
_ _ Europe 5?2 7 (2 42 (10)
R =0.305, p = 0.003 Africa 21 43 13 (6)
OoTU Ocesnia 2 (1) 32 7 (3
North America 6 (5 2 (1) 9 (6)
190TU South America 5 (4) 6(4) 11 (8)
Glomeraceae 19 Totd 28 (19) 31 (18) 97 (36)
*The ecosystems and continents are dassified according
OTU to MaarjAM. **The numbers in parentheses are
registration numbers in the forest ecosystem.
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may be primarily constituted by limited fungal taxa
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