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Ascosporogenous Yeasts Isolated from Tree Exudates in Japan

Kenkichi Kodama and Tadashi Kyono

Laboratory of Kodama Brewing Co., Ltd., Akita

Abstract

A taxonomic survey has been made of ascosporogenous yeasts found in exudates
occurring on tree stumps of broad-leaved trees in Japan during the periods of April
and July of 1967, 1968, 1972, and 1973. The samples were collected in test tubes by
using cotton pieces. Usually within 2 to 7 days after collecting, a loopful of the sample
was streaked directly on carrot juice-kgji extract agar medium containing 100 ppm of
chloramphenicol. At the same time, samples were enriched by 2 kinds qf liquid media
besides the koji extract, i.e., sodium acetate-peptone-yeast extract, and glucose-nitrate
media, both supplemented with 100 ppm of chloramphenicol, for 3-7 days at 25°C
followed by streaking on the agar media mentioned above. The pure cultures were
identified mainly by the procedures described in “The Yeasts” edited by Lodder
(1970). Out of 334 strains identified, this paper deals with the species belonging to
the genera Saccharomyces, Schizosaccharomyces, Pichia, and Debaryomyces.

Among these a new‘Species of Pichia naganishii is proposed based on the reasons
mentioned below.

Pichia naganishii Kodama sp. n.

The strain studied resembles Pichia angophorae Miller et Barker and Pichia bovis
van Uden et do Carmo-Sousa, in both the shape of the ascospore and the assimilation
pattern of the routine five sugars. |

However, in contrast to P. angophorae, this strain does not form pseudomycelium,
nor does it ferment sucrose and  maltose but assimilates L-arabinose, D-ribose,
L-rhamnose, glycerol and erythritol, and can grow at 37°C. Also, this strain is
differentiated from P. bévis, in that it assimilates in addition to the above carbon
compounds, ribitol and galactitol, and furthermore heterogamous conjugation precedes
its ascus formation. '

Single strain (LKB-747) of this species was isolated from exudate of Camellia sp.
in Nagasaki prefecture. o
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Table 1. Selective media.
cotton plug -
, Media Composition
CH3COONa-3H,O 50¢g
Peptone 50g
Yeast extract (dried) 3.0¢g
AC KH;PO4 1.0g
MgSO4-7HzO 05g
(Chloramphenicol 100 ppm)
Distilled water 1,000 ml
Glucose 100g
. KNOgs 10g
cotton piece KH;PO, 1.0g
H MgSO4‘7H20 0.5 g
(Chloramphenicol 100 ppm)
Fig. 2. Tool for sampling containing Distilled water 1,000 ml

1ml of rice-koji extract with
chloramphenicol (100 ppm).
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Both media contained Lodder’s vitamin mixtures
as follows: Biotin, 20ug; Ca-pantothenate, 2,000ug;
Folic acid, 2 ug; Inositol, 10,000ug; Niacin, 400 ug;
p-aminobenzoic acid, 200 ug; Pyridoxine hydro-
chloride, 400 ug; Riboflavin, 200 ug; and Thiamine
hydrochloride, 400 ug.
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Table 2. Species isolated and their habitats

A. Saccharomyces

i.  Saccharomyces cerevisiae Hansen

Scientific name Geographic  Scientific name Geographic Scientific name Geographic
of tree site of tree site. , of tree site

Acer mono Hokkaido Aesculus turbinala Aomori i Alnus japonica Akita

Tilia japonica ” Vitis coignetiae ” { Quercus acutissma ”
Quercus sp. ” Quercus sp. ” i Cornus controversa ”

Tilia japonica ” Fagus crenata ” Quercus sp. ”
Ulmus sp. : ” i Fagus crenata ” | Aralia elata ”
Quercus sp. Aomori | Celastrus orbiculatus Akita L Acer sp. ”
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Quercus sp. Akita Acer matumurae Miyagi Betula sp. Miye
Morus sp. Iwate Symplocos myrtacea ” Magnolia sp. ”
Platycarya rhoifolia ” Magnolia sp. ” Stewartia monadelpha ”
Quercus monogolica ” i Quercus acutissima ” Acer sp. Nara
Acer mono ” . . Quercus sp. Gunma Acer mono ”
Quercus sp. ” Rhus sp. ” Quercus acutissma 7
Quercus myrsinaefolia ” Lagerstroemia indica Saitama Betula grossa ”
Betula ermnai ” Camellia japonica Kanagawa Paulownia sp. ”

Acer mono ” Celtis sinensis var. japonica # Quercus myrsinaefolia ”
Alnus japonica ” Quercus acutissma ” Quercus glauca Hyogo
Betula ermani ” Quercus sp. ” Quercus dentata Hiroshima
Magnolia obovata Yamagata Quercus actissima Tokyo Quercus variabilis ”
Quercus sp. ” Quercus dentata ” Quercus mongolia ”
Camellia japonica ” Betula ermani Nagano Quercus sp. ”
Prunus grayana ” Acer sp. ” Quercus mongolica ”
Aralia elata R4 Acanthopanax sciadophylloides Quercus sp. Yamaguchi
Acer mono ” Betula sp. ” Morus alba ”
Prunus sp. ” Quercus sp. 7 Camellia japonica ”
Sorbus alnifolia ” Betula maximowiczii ” Quercus sp. Kochi
Micromeles alnifolia ” Quercus myrsinaefolia  Ishikawa Ilex integra Kumamoto
Quercus mongolica ” . Carpinus sp. ” Quercus dentata Saga
Quercus myrsingefolia  Fukushima . Fagus japonica Gifu Rhus sp. 7
Platycarya strobilacea ” Prunus sp. Shizucka Quercus dentata . Kagoshima
Acer pjenanthurzm ” Quercus sp. ” Rhus sp. ”
Prunus sp. ” Quercus serrata ” Camellia japonica ”
Castanea crenata’ ” Castana crenata 4 Camellia sp. ”
Stewartia monadelpha Mivyagi Betula grossa Miye Cornus controversa Miyasaki
ii. Saccharomyces montanus Phaff, Miller et Shifrine
Quercus sp. Akita Prunus sargentii Yamagata | Acer sp. Miye
Micromeles alnifolia ” Fagus sp. Miyagi Quercus sp. ”
Sorbus commixta ” Cornus obovata Fukushima | Aesculus sp. Tottori
Platycarya rhoifolia ” Actinidia polygama ” i Zelokowa serrata Hiroshima
Juglans sp. 7 Salix sp. Niigata Quercus sp. Yamaguchi
Kalopanax sp. ” Fagus sp. ” Magnolia oborata Tokushima
Aesculus turbinata Iwate ” ” Quercus glaum Kagoshima
Prunus persica ” ” . ” Celtis sp. Miyasaki
Carpinus sp. Vs Fagus crenata Nagano Celtis sinensis ”
Prunus persica ” Quercus serrata Ishikawa

o , L iii. Saccharomyces uvarum Beijerinck
Platycorva rhoifolia Hokkaido Quercus mongolica Akita Fagus crenata B Tottori
Quercus sp. Aomori Cornus controvera ” Quercus mongolica ”
Aesculus turbinata ” Quercus mongolica Yamagata Camellia sasanqua Yamaguchi
Acer mono’ ” Aralia elata Kanagawa Quercus dentata Kochi
Alnus japonica Akita Juglans sp. Nagano Lagerstroemia sp. Saga
Quercus acutissima ” Betula sp. Nara Quercus dentata Kagoshima

Saccharomyces chevalieri Guilliermond
Vitis vinifera Akita Acer sp. Hyogo Quercus actissima Kagoshima
Betula sp. Nagano '
v. Saccharomyces florentianus (Castelli) Lodder et Kreger-van Rij
Cercidiphyllum japonicum Hokkaido | . Acer sp. " Miyasaki

Rhododendron sp.

Iwate

Miyasaki

Moachilus thumbergii
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vi. Saccharomyces pretoriensis Van der walt et Tscheuschner
Cornus controvera Akita Rhus sp. Yamagata Magnolia obovata Miye
Fagus crenata ”
vii.  Saccharomyces kluyveri Phaff, Miller et Schifrine
Aralia elata Kanagawa ‘
viii.  Saccharomyces rosei (Guilliermond) Lodder ef Kreger-van Rij
Prunus sargentii Kyoto - )
B, . Séhizosacclzaromyces
ix.  Schizosaccharomyces japonicus Yukawa et Maki var. japonicus
Aesculus sp. Akita Quercus mongolica Yamagata Rhus sp. Hiroshima
Quercus sp. ” Castanea crenata ” Quercus actissima ”
Fagus.crenata v Acer sieboldianum . ” Carpinus sp. ”
Styrax japonica Iwate Platycarya sp. Fukushima Quercus controvera o
Quercus mongolica ” Fagus crenata ” ' Rhus succedanea Ehime
Betula ermnai ” Magnolia obovata . ” i Cleyera japonica Miyasaki -
Aesculus sp. .-Yamagata Prunus sp. Tokyo i . Quercus acctissma Kagoshima
Prunus sp. ”
- C: ~Pichia
x. Pichia saitoi Kodama, Kyonb et Kodama )
Viburnum dilatatum Aomori i Cinnamonum. camphora  Fukuoka Acer sp. Kumamoto
Hamamelis japonica ”  Machilus japonica ” Camellia sp. ”
Platycarya sp. Akita’ "Machilus thunbergii A Machilus thunbergii o
Betula platvphylla Nagano i Cinnamonum japonicum Nagasaki Rhus sylverstris Kagoshima
Cornus controversa Wakayama Quercus acutissima ” Castanea crenata ”
Acer sp. Yamaguchi : . » Lo
 xi. Pichia dispora (Dekker) Kreger-van Rij
Betula ermari Hokkaido Prunus sp. Akita Betula erimani Nagano -
Betula maximowiczii ” Acer mono ” i Clethra barbinervis Yamanashi
Cornus controversa Akita Castanea cretana Yamagata | Betula grossa Gifu
Zelkova serrata ' ” Quercus mongolica Tochigi Betula sp. Wakayama
Fagus crenata . Y Betula platyphylla Nagano Quercus sp. Yamaguchi
' xii. Pichia membranaefaciens Hansen '
Aesculus turbinata Aomori Castanea cretana Nagano i Carpinus sp. Yehime
Moagnolia obovata Yamagata | Prunus sp. Yamanashi | Prunus sp. o
Prunus sp. Fukushima | Cornus macrophylla Miye Meachilus tunbergii Miyasaki
Acer sp... Nagano Zelokova serrata ” '
' _ . xiii. ~ Pichia pinus (Holst) Phaff
Betula maximowiczii - Hokkaido Zelkowa serrata Miyagi Alnus japonica Gumma
Betula sp.. - ‘ ” Prunus sp. ” Betula ermani Gifu ;
Zelko_’:wa serrata. . : Akita Quercus sp. Gumma 7 :
S _ _xiv. Pichia toletana (Socias Ramirez et Pelaez) Kreger-van Rij
Betula sp. . - . ‘Akita Acer mono Iwate Acerbsp. Miye
N ‘ xv. Pichia naganishii Kodama sp. n.
Camellia japonica Nagasaki
xvi. Pichia fermentans Lodder
Zelkova serrata Iwate
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Fagus crenata Aomori
Quercus sp. Akita

D.  Debaryomyces

xvii. Pichia trehalophila Phaff, Miller et Spencer

xviii.  Pichia strasburgensis (Ramirez et Boidin) Phaff

xix. Debaryomyces hansenii (Zopf) Lodder et Kreger-van Rij

Magnolia obovata Aomori Fagus crenata
Zelokowa serrata Akita i Magnolia obovata
i~ Prunus sp.

Prunus mume ”

Saccharomyces &

i Saccharomyces cerevisiae Hansen ZApifkicK3T %
D32 > FMD 7 X KD EMOBHBD DI ME

INBLIELSAHLTED, CER1F/ vthdsro

BBFEHT 3 S. cerevisiac Hansen ‘var. tetrasporus Z1V
DHONBVL LHED St (Fig. 3). FRBOBIC
ARAFIFLEORBERR LMY 2 B TRE L —
EXMICBREREERL 1RO MEIN-bDOTH B
FrE@EME) e XU L - BRI E, WE
KIDMRINTH I WERROEEE L RELND
DTH3. TORBKPLKMIEDELELITNBKIC
& 8. cerevisiae DS b BERERBEOER LIV R
HEREREI 2 L & BRBRZR .

ii Saccharomyces montanus Phaff, Miller et Schifrine
ABEHRICRT 5 bDi2298 53 WX h 8. cerevisiae it DU
TR LTS C LMD S, A3 Phaff
BIE LD A Y 7 4 =T MD Drosophila O{LE
PORMENT O TH 5 Phaff 5191 k b KED
PR R HUR OB D O A MEE NI b - 7o WE D S,
RE S 138t Drosophila DREE 1S > TSNS D &
HELTWAE. ZOEKBEENELL ﬁlﬁéhé*ﬂo

a) Vegetative cells.
Fig. 3. 8. cerevisiae.
Scale: |——| indicates 10 um.

Iwate Prunus sargentii Nagano
Yamagata Quercus serrata Kagawa
Nagano

B L Drosophila DiEE DEFRAIERT 3 RENH B
BRicgS.

ili  Saccharomyces uvarum Beijerinck Tedt—=x
EHBTIHRERS 10 TRTOMKIC BT S
cerevisize {CIRMAT 2 AMMICR S 3 b DHI8HHME X
hic. PYEOSENEAKO MERERD > 5 Sacha-
romyces MO REHZ SO EBDOhZ Bhd D
spccitm ICIR - T (iv) S. chevalieri (v) S. floventianus (vi)
S. pretoriensis (vii) S. kluyveri, (viii) S. rosei SDOBRR S
BRI h.

Schizosaccharomyces R ,

(ix) Schizosaccharomyces japonicus Yukawa et Maki
var. japonicus KRR WAIAER, KAV icX DBE
RO 2 ¥ OK» OHMS N b DTH 2 M4 HD
BE» S b2 mahi:. AROBBIZ—Ricae
T UEMBHT ICBT 5 6O L ST diksf
OBBICOVTIR FE, WE, AMHE £geil
KH, &F, WLHSKIHE ORM > Msh
EL /LTS Cep@Bbohic.  Fi Al
Yoneyamal® $ il L T 2 RICPOOMOH LS LE
BEHOREIC 2 v = — %R LM R ORKRE

b) Ascospores.
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a) Végetattve cells.

b) True hyphae.

Fig. 4. Schizosaccharomyces japonicus.

Scale:

BHic HRE L 7 0w 2 ROWHEH DA S D
% (Fig. 4). KPMOMME Saccharomyces B OBY
(& QIC S. cerevisiae B) DBRIET 5 REH> O WHE
B3 ichic D BEOMESEENICHRE LAEED
bOESMHRLTOBENE b - 1O TAEEINEER
ThhRFHES BRICKIRL 40-42°C THAEE
RABOBROREL NI ARMEASICAHMT T
& MRSz, - |

Pichia &

(x) Pichia saitoi Kodama, Kyono et Kodama &
BHHR=ERO v 7FORE,LOHDTHRINIZHOD
THEIMNSEIORE DS I6BIMINIEL B LT
WEEHERINH Phaff L9 XD ILKB XU T
5 R H OERMBEROBHE D > RABEI I THNEHNOT
AROBMBICHAL DOLIEEINS.

(xi) Pichia dispora (Dekker) Kreger-van Rij B
i3 { Beijerinck® £ XD % Y OMHD O3 MES
1 8. disporus With, ¥, BWEVICLVEEOH D
B > ME h Pichia zaruensis L zheh®fE
hcboTH3h, SEOBEHLH 15 4%5MEHh
Pichia saitoi & & &ICAROMBICKGHTL Pickia D
MR LTESAH LTS C EHmD b 3.

(xii) Pichia membranaefaciens Hansen Z<pEflli3ReRE
ERATBCEMWNED ik M I TVS O
TR Y —F % E—DORRK & T3 AC K Kl%
BABROICILESMS NI SO THRO 2 M & 3kic
DEVELAHLTV B bOEEH N E.

(xiii) Pichia pinus (Holst) Phaff APAiz Phaff
B L X b AFOMMS > SMINT VTR
DRI EMOBMKE I IFEE RS 8 AW hc.

|—— indicates 10 gm.

(xiv) Pichia toletana (Socias, Ramirez et Peliez)
Kreger-van Rij ABM b 3 i3I hi-.

(xv) Pichia naganishii Kodama sp. n. XBEfiIE
BROD Y <+ DR S 1 A3 Wi SO TR
BEABJUMBERMICIDF/ vEEKL1IF/ vk
2~4 507 FOEIPOETE (RTFEMBETOBY
B®Tiz~nvz v tB) ORFERET 2 Fig. 5).
BROR(LEA b€ OFRERD S & Pichia angopho-
rae Miller et Barker1®) }s k- v} Pichia bovis van Uden
ct do Carmo Sousal® #3% 2. L UABEIZAIIEE
BRI D REAEHRETY v o —RB LU= —
R%ABEELITNY L-T5E/ —-X, D-YH=-X, L-
56/ =R, S)ea—NEIEIYRY b-ER
{LL 37°C TRET 2. XBELZ LAORE(LAY
O, Y E =N, H 57 F b — BRI UETFOHRK
KR BREESETHCETCRAEN S, HF-TEK
W% Pichia MO—¥Hll & R UBER OB ICThY
D& - o B £ i B 5. Pichia naganishis & fy 4 L

Fig. 5. a) Vegetative cells,
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Electron micrograph of free ascospores.

b) Asci and ascospores. : c)

Fig. 5. Pichia naganishii sp. nov.

Table 3. Description of Pichia naganishii Kodama sp. n.

Growth in malt extract: After 3 days at 25°C, the cells are short oval to oval, (2.5-5.0) X (3.0-7.0)
© single or in pairs. No cearly formation of ring or pellicle is obscrvcd After one month at
.. 17°C a slight ring and sediment are present.
Growth on malt agar: Cell morphology is similar to that observed in malt extract.
- month at 17°C, the streak culture is dull, cream-colored, soft, and smooth
Slide culture on potato agar: No pseudomycelium is formed.

- Formation of ascospores: Asci are formed after heterogamic conjugation or w1thout apparcnt
conjugation, forming only protubcrances. Spores are hat-shaped with a short brim and a lipid
globule. Two to four spores are formed per ascus. The asci rupture upon maturity, easily
hbcratmg the spores. The presence of many spores give the culture a reddish-brown color.

After ’Qne

Growth at 37°C: Positive.

DNA Base Compeosition:

Source::

Tm (°C) 88.2, GC content (mal. %) 46. 1
" Isolated from exudate of Camellia japonica L. in Nagasaki Prefect\u;c Japan.

Fermentation:

Glucose + - | Sucrose ) — i Lactose —

Galactose — { Maltose — { Raffinose -~

Assimilation of carbon compounds:

Glucose + | Melezitose + | Ribitol C

Galactose —or+(latent) | Inulin — i Galactitol +
'~ L-Sorbose + { Soluble starch - { D-Mannitol +

Sucrose + i~ D-Xylose + - p-Glucitol +

Maltose + L-Arabinose + i a-Methyl-p-glucoside  +
- Cellobiose + { D-Ribose + { Salicin 4+

Trehalose + i ‘L-Rhamnose + Lactic acid o+
- Lactose — ¢ Ethanol o+ i Succinic acid +
" Melibiose o . Glycerol 4 i Citric acid +

Raffinose - i i-Erythritol + i i-Inositol —

Splitting of arbutin: Positive. <

Assimilation of potassium nitrate: Negatwe.

Growth in vitamin-free medium: Negative.

Growth on 509, (w/w) glueoae-ymt extract agar' Negative.

"Type: . Type culture is deposited as No. 6429 in the collection of the Yeast Dmslon of the Ccntral
bureau voor Schimmelcultures in Delft, Holland.
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Table 4. Latin diagnosis of Pichia naganishii Kodama sp. n.

In extracto malti cellulae subovoideae aut ovoideae (2.5-5.0) X (3.0-7.0) u, singulae aut binae.
Sedimentum et annulus formantur. Pellicula nulla. Cultura in agro malti (post unum mensem
17°C) non-nitida, flavida-albida mollis, glabra. Pseudomycelium nullum. Asci formantur ex
conjugatione cellularum haploidearum aut ex transformatione cellurum vegetativarum diploidearum.
Ascosporae pileiformae, 24 in quoque asco. Glucosum fermentatur. In medio minerali glucosum
galactosum (var.) L-sorbosum maltosum, cellobiosum, trehalosum, melezitosum, p-xylosum, L-arabi-
nosum, b-ribosum, L-rhamnosum, ethanolum, glycerolum, i-erythritolum, ribitolum, galactitolum,
p-mannitolum, p-glucitolum, a-methyl-p-glucosidum, salicinum, acidum lacticum, acidum succinicum
et acidum citricum assimilantur at non lactosum, melibiosum, raffinosum, inulinum, amylum
solubile, nec i-inositolum.

Arbutinum finditur.

Kalium nitricum non-assimilantur.

Ad crescentiam vitaminae externae necessariae sunt.

Crescit in 37°C. '

Isolata ex exsudato Camellia japonica L. in Praefectura Nagasaki Japoniae.

E Fﬂj@?ﬁﬁﬁf&: FUNKE LRRZ B, EMARERRTED
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N. J. W. Kreger-van Rij, Dr. J. P. van der Walt 35 ¥ Prof.
H. ]. Phaff, G C. A RBMEOH L bhbko® K. K. dhitpt
EFHERES LUAAMESOABS I S, cerevisioe BIZD
OTRERBOREOTBRERN S W RHEMA, THEAOKL

7. Table 3 35 L ¥ Table 4 it 2 hZFh ABEBOEX
BIU T 7 VEOLBERT. Z0D% Phafl 519 ¢
AEECRAEINS LEEEIBREDY H + Dl H S
Y LT 20 KB O B EREORE DL II08E LT

VRV, B AFOMBICEHEO SO LEEI NS, KBS BAA L ET Y. AHOEER19726 3 A RS THI N
VI EOBEBDNic (xvi) Pichia fermentans, (xvii) pichia % 4 EIEPEWE S D general paper session TRE L.
trehalophila, (xviii) Pichia strasburgensis HOEE L X #

oI N, ' 1) Bk, K& EEs, 9, 178 (1931).
Debaryomyces & 2) ZRpE e, 10, 11 (1932).
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