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Abstract

The goal of this study was to investigate the diversity present among wild yeasts obtained
from soils of spice fields and from mountain soils, and to further, characterize previously
unrecorded novel wild yeast strains. In total, 36 strains from 17 different species of
wild yeasts were isolated from 35 soil samples obtained from garlic fields of Geumsan,
Chungcheongnam-do, Korea. Among these, six yeast strains of Trichosporon moniliiforme,
'.) and four strains each of Papiliotrema flavescens and Candida melibiosica species were
isolated. Additionally, 22 strains of 18 different species of wild yeasts were isolated from 32
soil samples collected from the ballonflower and ginger fields of Geumsan, Korea. Finally,
46 strains of wild yeasts were isolated from 35 soil samples obtained from Mt. Daedun in
Geumsan, Korea. Among the total of 106 isolated wild yeast strains, 10 strains, including
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Table 1. Isolated wild yeasts from soils of garlic field in Geumsan, Chungcheongnam-do, Korea.

No. Putative species Isolated No. Related Genebank No. Identity (%) Remark (collected field)
1 Barnettozyma californica M4a-2 KY106171.1 630/635 (99)  Garlic cultivation area
2 Candida friedrichii M12-6 KY106453.1 587/592 (99) (Allium sativum L.)
3 Candida intermedia M4a-1 LT635767.1 558/563 (99)

M4b-1 LT635767.1 555/562 (99)
M4c-1 LT635767.1 555/563 (99)
4 Candida melibiosica M2b-1 KY106567.1 547/558 (98)
M2c-1 NG_055230.1 489/490 (99)
M4b-3 KY106567.1 551/559 (99)
5 Candida pseudolambica Mla-2 KU316731.1 598/605 (99)
MI1b-2 KU316731.1 595/605 (98)
Mlc-1 KU316731.1 596/604 (99)
6 Cryptococcus laurentii M3c-1 AJ876597.1 629/640 (98)
M7b-2 KU316755.1 624/639 (98)
M10c-1 KU316736.1 637/641 (99)
M15-1 KU316755.1 631/643 (98)
7 Cryptococcus luteolus M9Oc-1 AM160633.1 630/640 (98)
8 Cyberlindnera fabianii M14-1 KY778710.1 540/553 (98)
9 Debaryomyces vindobonensis ~ GHY31-3 KY107591.1 611/615 (99)
10 Filobasidium stepposum SFG1-4 MN128835.1 641/643 (99)
11 Hannaella oryzae MO9b-1 KM246122.1 635/641 (99)
M13-3 KM246122.1 630/641 (98)
12 Meyerozyma guilliermondii Mlec-3 MG015938.1 605/616 (98)
13 Papiliotrema flavescens M4c-4 MF045447.1 626/640 (98)
M8c-3 MF045447.1 636/641 (99)
M12-1 MF045447.1 630/641 (98)
M17-2 MF045447.1 629/640 (98)
14 Papiliotrema laurentii MS8a-2 KY218681.1 593/593 (100)
15 Pseudozyma alboarmeniaca CD23-5 MF187551.1 623/624 (99)
16 Trichosporon moniliiforme M3a-1 KU316725.1 630/638 (99)
MSa-1 KU316725.1 633/638 (99)
Mé6c-1 KT895976.1 632/639 (99)
M7b-1 KU316725.1 631/637 (99)
M8b-1 KT895976.1 629/639 (98)
M13-1 KU316725.1 629/638 (99)
17 Wickerhamomyces anomalus Mla-3 KY296073.1 612/618 (99)
M4c-2 KY296073.1 610/618 (99)
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Table 2. Isolated wild yeasts from soils of ballonflower and ginger field in Geumsan, Chungcheongnam-do, Korea.

No. Putative species

Isolated No. Related Genebank No. Identity (%) Remark (collected field)

1 Cryptococcus podzolicus R 5-2 KT895970.1 639/641 (99) Ballonflower cultivation area
2 Cyberlindnera saturnus R 5-1 KU316712.1 616/619 (99)  (Platycodon grandifiorus)
R 6-1 KU316712.1 608/619 (98)
3 Hannaella oryzae R7-4 KM246122.1 630/642 (98)
4 Holtermanniella takashimae R 1-4 FM242574.1 632/643 (98)
5 Nadsonia starkeyi-henricii R 6-2 EU289354.1 533/544 (98)
6 Papiliotrema anemochoreius ~ NK2-12 NG_058364.1 640/640 (100)
7 Papiliotrema flavescens R1-2 MF045447.1 629/642 (98)
R8-1 MF045447.1 631/641 (98)
8 Papiliotrema laurentii R 5-3 KY108740.1 630/640 (98)
R10-1 KY108740.1 635/641 (99)
9 Piskurozyma taiwanensis R 4-1 LC178803.1 586/589 (99)
10 Saitozyma podzolica R3-5 KY107252.1 637/640 (99)
R 5-5 KY107252.1 636/640 (99)
1 Candida intermedia PA1b-1 LT635767.1 557/563 (99) Ginger cultivation area
2 Debaryomyces hansenii K2a-1 KU316713.1 601/612 (98) (Zingiber officinale)
3 Meyerozyma guilliermondii KSa-1 MGO015938.1 608/616 (99)
4 Papiliotrema laurentii K4b-2 KY108740.1 630/640 (98)
5 Rhodotorula oryzicola PA3c-1 AB863570.1 497/504 (99)
6 Rhodotorula taiwanensis KS5c-2 KY109163.1 602/617 (98)
7 Sampaiozyma ingeniosa Klc-3 KY109536.1 621/631 (98)
8 Trichosporon moniliiforme K4b-1 KT895976.1 629/639 (98)
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= % Debaryomyces vindobonensis GHY31-3 (NIBRFGC000503421), Pseudozyma alboarmeniaca
CD23-5 (NIBRFGC000503422), Filobasidium stepposum SFG1-4 (NIBRFGC000503423),
Aureobasidium caulivorum HD17-5 (NIBRFGC000503424), Metschnikowia noctiluminum HD29-
2 (NIBRFGC000503425), Papiliotrema anemochoreius NK2-12 (NIBRFGC000503426), Hannaella
surugaensis DCH25-5 (NIBRFGC000503430), Microbotryozyma collariac DCH1-4 (NIBRFGC000503428),
Rhodosporidiobolus Iusitaniae DCH30-2 (NIBRFGC000503427), Wickerhamiella azyma DCH46-3
(NIBRFGC000503429)5 10250 =W 1|7| & 5= 2| A 8= {ch
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Table 3. Isolated wild yeasts from soils of Mt. Daedun in Chungcheongnam-do, Korea.

No. Putative species Isolated No.  Related Genebank No.  Identity (%) Remark (collected field)
1 Candida glabrata GHY44-3 HM591628.1 577/577 (100) East stie
2 Candida vartiovaarae GMH14-2 KU316734.1 612/618 (99)
3 Cryptococcus bestiolae GHP41-1 AY917100.1 624/633 (99)
4 Debaryomyces hansenii GHYS-1 KU316787.1 608/614 (99)

GHY24-1 KU316787.1 610/614 (99)
5 Hannaella oryzae GHP50-1 KM246122.1 638/641 (99)
6 Holtermanniella takashimae GHY13-1 FM242574.1 638/643 (99)
GHY41-1 FM242574.1 639/642 (99)
7  Kazachstania unispora GHM12-1 HM627101.1 608/616 (99)
8 Kodamaea ohmeri GHM21-1 HM771259.1 494/495 (99)
9 Lachancea thermotolerans GHY44-1 HM191681.1 570/571 (99)
10 Metschnikowia koreensis GHM38-1 KC160624.1 490/497 (99)
11 Metschnikowia reukaufii GHM3-1 JX067756.1 549/556 (99)
GHY10-1 FJ527190.1 487/488 (99)
GHY14-1 JX067756.1 551/558 (99)
GHY26-1 J1X067756.1 553/557 (99)
12 Meyerozyma guilliermondii GHP25-1 MGO015938.1 606/614 (99)
GHY29-1 MGO015938.1 607/613 (99)
13 Papiliotrema flavescens GHY19-1 MF045447.1 631/642 (98)
14 Pichia guilliermondii GHM24-1 AY894828.1 603/605 (99)
15 Rhodosporidium fluviale GHMI1-1 KJ507301.1 614/618 (99)
16 Rhodotorula mucilaginosa GHP40-2 KU316766.1 603/617 (98)
17 Rhodotorula nothofagi GHP20-2 MHS594964.1 570/571 (99)
18 Vishniacozyma victoriae GHY23-2 MF462753.1 591/600 (99)
1 Aureobasidium caulivorum HD17-5 MHS870057.1 613/614 (99) South site
2 Aureobasidium pullulans NKY11-1 JX103180.1 607/614 (99)
SFG38-4 IX067761.1 605/615 (98)
3 Bullera alba NK2-8 DQ377658.1 631/640 (99)
4  Candida boleticola SFG47-2 KY106351.1 560/564 (99)
5 Cryptococcus tephrensis SFG36-6 GQI11508.1 590/592 (99)
6 Dioszegia zsoltii NKY18-6 JQ219318.1 623/634 (98)
7  Filobasidium magnum SFG1-3 MF448298.1 602/602 (100)
SFG3-3 KY107722.1 636/643 (99)
SFG36-1 KY107722.1 638/645 (99)
8 Hannaella surugaensis DCH25-5 NG 058303.1 933/935 (99)
9 Hannaclla zeac SFG8-3 NG _058304.1 635/641 (99)
10 Metschnikowia noctiluminum HD29-2 KJ706935.1 500/500 (100)
11 Microbotryozyma collariae DCH1-4 AB831085.1 534/537 (99)
12 Microstroma juglandis NK24-2 KJ507276.1 636/643 (99)
13 Papiliotrema aurea SFG38-2 JN004200.1 592/596 (99)
14 Pseudozyma tsukubaensis SFG8-1 NG 058382.1 644/649 (99)
15 Rhodosporidiobolus lusitaniae DCH30-2 AF070423.1 613/621 (99)
16 Rhodotorula glutinis SFGS-2 MF045460.1 607/613 (99)
SFG13-3 MF045460.1 611/617 (99)
17 Sakaguchia dacryoidea SFG20-3 KY109529.1 574/584 (98)
18 Wickerhamiella azyma DCH46-3 KC798427.1 562/570 (99)
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Fig. 1. Phylogenetic tree of the unrecorded yeasts isolated from soils of spices plants fields
and Mt. Daedun of Chungcheongnam-do, Korea, based on the nucleotide sequences of large
subunit 26S ribosomal DNA D1/D2 region. The tree was generated by the neighbor-joining
method, using MEGA7.
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