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ORIGINAL PAPER

Candida alocasiicola sp. nov., Candida hainanensis sp. nov.,
Candida heveicola sp. nov. and Candida musiphila sp. nov.,
novel anamorphic, ascomycetous yeast species isolated
from plants
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Abstract In a taxonomic study on the ascomycetous

yeasts isolated from plant materials collected in tropical

forests in Yunnan and Hainan Provinces, southern

China, four strains isolated from tree sap (YJ2ET) and

flowers (YF9ET, YWZH3CT and YYF2AT) were

revealed to represent four undescribed yeast species.

Molecular phylogenetic analysis based on the large

subunit (26S) rRNA gene D1/D2 domain sequences

showed that strain YJ2ET was located in a clade together

with Candida haemulonii and C. pseudohaemulonii.

Strain YF9ET was most closely related to C. azyma and

strain YWZH3CT to C. sorbophila and C. spandovensis.

Strain YYF2AT was clustered in a clade containing

small-spored Metschnikowia species and related ana-

morphic Candida species. The new strains differed from

their closely related described species by more than 10%

mismatches in the D1/D2 domain. No sexual states were

observed for the four strains on various sporulation

media. The new species are therefore assigned to the

genus Candida and described as Candida alocasiicola

sp. nov. (type strain, YF9ET = AS 2.3484T = CBS

10702T), Candida hainanensis sp. nov. (type strain,

YYF2AT = AS 2.3478T = CBS 10696T), Candida

heveicola sp. nov. (type strain, YJ2ET = AS

2.3483T = CBS 10701T) and Candida musiphila sp.

nov. (type strain, YWZH3CT = AS 2.3479T = CBS

10697T).

Keywords Ascomycetous yeasts � Taxonomy �
Candida alocasiicola sp. nov. � Candida hainanensis

sp. nov. � Candida heveicola sp. nov. �
Candida musiphila sp. nov.

Introduction

Plants are well known common habitats for yeasts

and diverse yeast species are harbored in tree bark,

flowers and leaves. In the course of an investigation

focusing on diversity of yeasts in plant materials in

China, flowers, fruits and tree barks were collected

for isolation of yeasts and several new ascomycetous

species have been described (Lu et al. 2004b; Wang

and Bai 2008; Wu and Bai 2006). During a recent

taxonomic study on the yeasts isolated from flowers

and tree sap collected from tropical forests in Yunnan

and Hainan provinces, China, strains YF9ET,

YYF2AT, YJ2ET and YWZH3CT, were revealed to

represent four new anamorphic yeast species by

physiological characterization and rRNA gene

sequencing. The novel species are assigned to the

genus Candida and described in the present study.
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Methods

Yeast strains and phenotypic characterization

Strain YJ2ET was isolated from the sap of a rubber

tree (Hevea brasiliensis) in Yunnan Province, south-

west China. Strains YF9ET, YYF2AT and YWZH3CT

were isolated from flowers of Alocasia macrorrhiza

(L.) Schott, a plant of Magnoliaceae and a banana

tree (Musa acuminata), respectively, in Hainan

Province, south China. The strains were isolated by

using the enrichment method with YPD broth (1%

yeast extract, 2% peptone and 2% dextrose, all w/v)

containing 200 lg/ml chloramphenicol as the enrich-

ment medium.

The morphological, physiological and biochemical

characteristics were examined according to standard

methods commonly used in yeast taxonomy (Yarrow

1998). Assimilation of nitrogen compounds was

investigated on solid media with starved inocula

(Nakase and Suzuki 1986).

DNA sequence analysis

Nuclear DNA was extracted by the method of

Makimura et al. (1994). The DNA fragment covering

the internal transcribed spacer (ITS) region (including

5.8S rDNA) and the large-subunit (26S) rDNA D1/D2

domain was amplified and sequenced as described

previously (Lu et al. 2004a). Molecular phylogenetic

analysis was performed by the methods described by

Bai et al. (2002). Reference sequences were retrieved

from GenBank under the accession numbers indicated

in the tree. They were selected based on the results of

BLAST searches through GenBank with the D1/D2

sequences of the new strains as the queries and on

previous studies related (Kurtzman and Robnett 1998;

Lachance et al. 2001a, b; Sugita et al. 2006).

Results and discussion

Sequence analysis

The sequences of both D1/D2 and ITS regions of the

four strains studied were determined (GenBank

accession numbers: EU284099–EU284106). Since

the ITS sequences of most of the closely related

species of the strains studied were not available, only

D1/D2 sequences were used for subsequent molecu-

lar phylogenetic analysis. The lengths of the D1/D2

domain of strains YF9ET, YJ2ET, YWZH3CT and

YYF2AT determined were 543, 513, 552 and 463 bp,

respectively. The phylogenetic positions of the four

strains are depicted in the tree constructed from D1/

D2 sequences (Fig. 1). All of them were clearly

isolated from their close relatives. Strains YF9ET and

YWZH3CT were clustered in an isolated but well

supported clade containing Wickerhamiella dome-

rcqiae and a few Candida species (Kurtzman and

Robnett 1998). Strain YF9ET is most closely related

to C. azyma, they differed by more than 10%

mismatches in the D1/D2 domain. Strain YWZH3CT

is most similar to an undescribed strain Candida cf.

sorbophila UWO(PS)00-136.3 which was isolated

from an insect (Conotelus sp.) collected in Costa Rica

(Lachance et al. 2001b). They differed by approxi-

mately 6% mismatches in the D1/D2 domain. The

closely related described species of YWZH3CT was

C. sorbophila and C. spandovensis. YWZH3CT

differed from either of the latter two species by more

than 10% mismatches in the D1/D2 domain.

Strain YJ2ET was located in another well supported

clade together with C. haemulonii and C. pseudohae-

mulonii. Candida haemulonii has been isolated from

clinical sources and has been proved to be an oppor-

tunistic pathogen (Lavarde et al. 1984; Gargeya et al.

1991; Khan et al. 2007). Candida pseudohaemulonii

was described recently based on a strain isolated from

the blood of a patient in Thailand (Sugita et al. 2006).

YJ2ET differed from any of C. haemulonii CBS 5149T,

C. haemulonii type II CBS 6915 and C. pseudohae-

mulonii DMST 17134T by more than 10% mismatches

in the D1/D2 domain.

Strain YYF2AT was clustered in a clade contain-

ing small-spored Metschnikowia species represented

by Metschnikowia pulcherrima and related anamor-

phic Candida species (Lachance et al. 2001a; Suh

et al. 2004; Xue et al. 2006). The association was

only moderately supported (Fig. 1). Sequence com-

parison showed that strain YYF2AT differed from

any of the described species in the clade by more than

20% mismatches in the D1/D2 domain.

Taxonomy and ecology

Previous studies have shown that conspecific yeast

strains usually differ by less than 1% substitutions in
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the D1/D2 domain (Fell et al. 2000; Kurtzman and

Robnett 1998). The significant D1/D2 sequence diver-

gences of strains YJ2ET, YF9ET, YYF2AT and

YWZH3CT from their closely related described spe-

cies showed that each of them represents a novel yeast

species. Though only a single strain was available at

present for each of the taxa, the clear isolation of their

phylogenetical positions suggests that the proposal of

new species for them is beyond question.

Since strain YYF2AT was located in a clade

together with a few Metschnikowia species, special

efforts were made to induce its sexual state. However,

the sexual state was not observed on any of the

sporulation media used, namely, McClary acetate

agar, 5% malt extract agar, corn meal agar, diluted

(1:4 and 1:19) V8 juice agar, potato dextrose agar

(PDA) and yeast carbon base (YCB) agar (Yarrow

1998). The cultures were incubated at 17 and 25�C

for 1 month and observed after 3 and 7 days, and

then at weekly intervals. YCB agar with 0.01%

ammonium sulfate was used to induce M. drosoph-

ilae to form zygotes and asci (Lachance et al. 2001a).

However, neither zygotes nor asci were observed

in cultures of strain YYF2AT on the same medium.

The sexual states of strains YF9ET, YJ2ET and

YWZH3CT were examined likewise but the results

were all negative. Since additional conspecific strains

were not available for any of the four strains studied,

mating tests were unable to perform.

According to the current taxonomy of ascomyce-

tous yeasts (Kurtzman 1998; Meyer et al. 1998), the

strains studied could only be assigned to the

anamorphic genus Candida. Four novel species are

therefore proposed for strains YJ2ET, YF9ET,

YYF2AT and YWZH3CT as Candida heveicola sp.

nov., Candida alocasiicola sp. nov., Candida

hainanensis sp. nov. and Candida musiphila sp. nov.,

respectively. The new Candida species can also be

easily distinguished by phenotypic characterization.

Each of the new species differed from its closely

related taxa remarkably in fermentation reactions of

sugars and assimilation reactions of carbon and

nitrogen compounds (Table 1). For clearer compari-

sons of close relatives, the species compared were

classified into four groups based on their phylogenet-

ical relationships (Fig. 1).

Besides C. heveicola sp. nov., only two species

Hanseniaspora guilliermondii and Sporidiobolus

pararoseus were isolated from the sap samples of

rubber plants in Yunnan, south-west China. In addition

to the three new Candida species, C. drosophilae,

C. parapsilosis, C. restingae, Hanseniaspora opunti-

ae, Kodamaea ohmeri, K. kakaduensis, Metschnikowia

koreensis, Pseudozyma rugulosa, and Wickerhamiella

Schizosaccharomyces pombe NRRL Y-12796T (AY048171)

Candida kipukae UWO(PS)00-699.2T (AF514294)

Metschnikowia lunata NRRL Y-7131T (U45733)
Candida saopaulonensis UNESP 00-99T (AY695398)

Candida picinguabensis UNESP 00-89T (AY566407)

73

100

Metschnikowia drosophilae CBS 8809T (AF279303)
Candida hainanensis YYF2AT (EU284103)
Candida pimensis NRRL Y-27619T (AY452051)

Candida picachoensis NRRL Y-27607T (AY452039)
Metschnikowia sinensis AS 2.3110T (DQ367881)

Metschnikowia chrysoperlae NRRL Y-27615T (AY452047)

Metschnikowia pulcherrima NRRL Y-7111T (U45736)100

100

100

100

70

Candida haemulonii NRRL Y-6693T (U44812)

Candida heveicola YJ2ET (EU284105)
Candida pseudohaemulonii DMST 17134T (AB118792)

Candida haemulonii type II NRRL Y-17801 (U44819)100
50

74

100

Candida pararugosa NRRL Y-17089T (U62306)

Candida alocasiicola YF9ET (EU284106)
Candida azyma NRRL Y-17067T (U62312)

Candida drosophilae NRRL Y-27366T (DQ43823)

Candida vanderwaltii NRRL Y-17671T (U62313)98
98

100

Candida galacta NRRL Y-17645T (U45820)

Candida bombiphila CBS 9712T (AJ620185)

Wickerhamiella domercqiae NRRL Y-6692T (DQ438240)
Candida sorbophila NRRL Y-7921T (U45852)

Candida spandovensis NRRL Y-17761T (U62309)

Candida musiphila YWZH3CT (EU284104)
Candida sp. UWO(PS)00-136.3 (AF313356)

91

100

100

99

63

70

99

100

0.02
Knuc

Fig. 1 Phylogenetic tree

drawn from neighbour-

joining analysis of the 26S

rDNA D1/D2 domain

sequences, depicting the

relationships of the new

Candida species with

closely related taxa.

Bootstrap percentages over

50% from 1,000 bootstrap

replicates are shown.

Reference sequences were

retrieved from GenBank

under the accession

numbers indicated
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sp. were isolated from the flower samples collected in

Hainan, a tropical island in southern China. Lachance

et al. (2001b) showed that the yeasts of ephemeral

flowers and their insects from the Neotropical, Nearc-

tic, and Australian biogeographic regions mostly

belonged to the Metschnikowia, Kodamaea, Wickerh-

amiella, and Starmerella clades. The majority of the

yeasts from flower samples in Hainan belong to the

former three clades. Most of the closely related taxa of

C. hainanensis sp. nov. and C. musiphila sp. nov. were

isolated from insects (Lachance et al. 2001a, b; Suh

et al. 2004). This implies the ecological and phyloge-

netical relatedness of yeasts from flowers and flower-

visiting insects.

Table 1 Physiological characteristics that differentiate the four novel Candida species from their corresponding closely related taxa

Characters Group I Group II Group III Group IV

1 2a 1 2b 3c 4c 1 2a 3d 1 2a 3a

Fermentation of

Glucose + - + + + + + + + - + -

Sucrose - - - - - - + + - - S -

D-Galactose - - - - - - - - - - S -

Assimilation of

Galactose D + - + D +/D + D + + + +

Maltose - + + - + + + + + - - -

Meleizitose - + + - + + + +/D + - - -

D-Xylose - +/D + + - - D D/- D D + D

a-Methyl-D-glucoside - + + - + + W - +/- - - -

D-Ribitol W +/D + - D/W W + D + D + -

Galactitol - +/D - - - - + D/- + - +/D -

Trehalose - + + + +/D + + + + - - -

Sucrose - + + - + + + + + + + -

Ethanol + + + S - - + + D - + +/D

Salicin - - + + W W + - - - - -

L-Sorbose + + + + - - + - D + + +

D-Ribose - - - - D D/W - - + - - -

L-Rhamnose - - - - - - - +/D + - - -

Soluble starch - - - - - - - - + - - -

Hexadecane - D - S N N - - + - - -

Raffinose - - - - - - + +/D + + + -

D-Glucitol + + + + +/D +/D + + + D + +

L-Arabinose - D/- - - - - - D/- +/- W +/D +/-

D-Mannitol + + + + + D + + + D + +

D-glucosamine - - + - W D/W + + + - - -

Cellobiose - - + + - - - - - - - -

Nitrate + - - - - - - - - - - -

Nitrite + - - - - - - - - - - -

Ethylamine - + + + +/W D/W + - + + + +

Data from a Meyer et al. (1998); b Lachance et al. (2001a); c Suh et al. (2004); and d Sugita et al. (2006)

Species: Group I, 1 C. alocasiicola sp. nov., 2 C. azyma; Group II, 1 C. hainanensis sp. nov., 2 M. drosophilae, 3 C. pimensis, 4 C.
picachoensis; Group III, 1 C. heveicola sp. nov., 2 C. haemulonii, 3 C. pseudohaemulonii; Group IV, 1 C. musiphila sp. nov., 2 C.
spandovensis, 3 C. sorbophila

Abbreviations: +, positive; -, negative; D, delayed positive; W, weak; S, slow; and N, not tested
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Latin diagnosis of Candida alocasiicola F.-Y. Bai

& S.-A. Wang sp. nov.

In medio liquido YM post dies 3 ad 25�C, cellulae

ovoideae aut ellipsoideae, 1.0–4.0 9 2.0–6.5 lm,

singulae, binae et adhaerentes. Per gemmationem

multipolarem reproducentes. Post 1 mensem sedi-

mentum formatur. In agaro YM post 1 mensem ad

25�C, candida vel cremea, glabra, margo glabro. In

agaro farinae Zea mays post dies 7, pseudohyphae

nullae. Ascomata nulla. Glucosum fermentatur at non

sucrosum, maltosum, lactosum, galactosum nec raff-

inosum. Glucosum, galactosum (lente), L-sorbosum,

ethanolum, glycerolum, ribitolum (infirme), D-man-

nitolum, D-glucitolum, et acidum succinicum

assimilantur at non sucrosum, maltosum, cellobiosum,

trehalosum, lactosum, melibiosum, raffinosum,

melezitosum, inulinum, amylum solubile, D-xylosum,

L-arabinosum, D-arabinosum, D-ribosum, L-rhamno-

sum, D-glucosaminum, methanolum, erythritolum,

galactitolum, a-methyl-D-glucosidum, salicinum,

acidum DL-lacticum, acidum citricum, inositolum

nec hexadecanum. Ammonium sulfatum, L-lysinum,

cadaverinum, natrium nitrosum et kalium nitricum

assimilantur at non ethylaminum. Ad crescentiam

vitaminae externae necessariae sunt. Maxima temper-

atura crescentiae: 35�C. Materia amyloidea iodophila

non formatur. Diazonium caeruleum B non respon-

dens. Ureum non hydrolysatur. Typus depositus in

collectione China General Microbiological Culture

Collection Center, Academia Sinica (AS 2.3484T).

Description of Candida alocasiicola F.-Y. Bai

& S.-A. Wang sp. nov.

In YM broth, after 3 days at 25�C, the cells are ovoid to

ellipsoid, 1.0–4.0 9 2.0–6.5 lm and occur singly, in

pairs or in groups (Fig. 2a). Budding is multilateral.

After a month at 25�C, sediment is present. Growth on

YM agar, after a month at 25�C, the streak culture is

white to cream, smooth and somewhat dull, with an

entire margin. Dalmau plate culture on corn-meal agar:

after 7 days at 25�C, pseudohyphae are not formed.

Ascospores are not formed. Glucose is fermented;

sucrose, maltose, lactose, galactose and raffinose

are not fermented. Glucose, galactose (delayed),

L-sorbose, ethanol, glycerol, ribitol (weak), D-manni-

tol, D-glucitol and succinic acid are assimilated;

Sucrose, maltose, cellobiose, trehalose, lactose,

melibiose, raffinose, melezitose, inulin, soluble starch,

D-xylose, L-arabinose, D-arabinose, D-ribose, L-rham-

nose, D-glucosamine, methanol, erythritol, galactitol,

a-methyl-D-glucoside, salicin, DL-lactic acid, citric

acid, inositol and hexadecane are not assimilated.

Ammonium sulfate, L-lysine, cadaverine hydrochlo-

ride, potassium nitrate and sodium nitrite are

assimilated; ethylamine hydrochloride is not assimi-

lated. Growth in vitamin-free medium is negative.

Maximum growth temperature is 35�C. Starch-like

compounds are not produced. Diazonium blue B

reaction is negative. Urease activity is negative. The

type strain, YF9ET, was isolated from a flower of

Alocasia macrorrhiza (L.) Schott collected in Yanfeng

County, Hainan Province, south China, in November

2006. This strain has been deposited in the China

General Microbiological Culture Collection Center

(CGMCC), Academia Sinica, Beijing, China, as AS

2.3484T, and the Centraalbureau voor Schimmelcul-

tures, Utrecht, The Netherlands, as CBS 10702T.

Etymology: the epithet alocasiicola ‘‘inhabitant of

Alocasia’’ refers to the genus of plants that harbor

this yeast species.

Latin diagnosis of Candida hainanensis F.-Y. Bai

& S.-A. Wang sp. nov.

In medio liquido YM post dies 3 ad 25�C, cellulae

ellipsoideae, 1.0–3.5 9 1.0–4.5 lm, singulae, binae et

adhaerentes. Per gemmationem multipolarem reprodu-

centes. Post 1 mensem sedimentum formatur. In agaro

YM post 1 mensem ad 25�C, candida vel cremea,

glabra, margo glabro. In agaro farinae Zea mays

post dies 7, pseudohyphae nullae. Ascomata nulla.

Glucosum fermentatur at non sucrosum, maltosum,

lactosum, galactosum nec raffinosum. Glucosum,

L-sorbosum, sucrosum, maltosum, cellobiosum, tre-

halosum, melezitosum, D-xylosum, D-glucosaminum,

ethanolum, glycerolum, ribitolum, D-mannitolum,

D-glucitolum, a-methyl-D-glucosidum, salicinum,

acidum succinicum (lente) et acidum citricum assim-

ilantur at non galactosum, lactosum, melibiosum,

raffinosum, inulinum, amylum solubile, L-arabinosum,

D-arabinosum, D-ribosum, L-rhamnosum, methano-

lum, erythritolum, galactitolum, acidum DL-lacticum,

inositolum net hexadecanum. Ammonium sulfatum,

ethylaminum, cadaverinum et L-lysinum assimilantur

at non kalium nitricum net natrium nitrosum. Ad

crescentiam vitaminum non necessarium est. Maxima
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temperatura crescentiae: 37�C. Materia amyloidea

iodophila non formatur. Diazonium caeruleum B non

respondens. Ureum non hydrolysatur. Typus depositus

in collectione China General Microbiological Culture

Collection Center, Academia Sinica (AS 2.3478T).

Description of Candida hainanensis F.-Y. Bai

& S.-A. Wang sp. nov.

In YM broth, after 3 days at 25�C, the cells are

ellipsoid, 1.0–3.5 9 1.0–4.5 lm and occur singly, in

pairs or in groups (Fig. 2b). Budding is multilateral.

After a month at 25�C, sediment is present. Growth on

YM agar, after a month at 25�C, the streak culture is

white to cream, smooth and somewhat dull, with an

entire margin. Dalmau plate culture on corn-meal

agar: after 7 days at 25�C, pseudohyphae are not

formed. Ascospores are not formed. Glucose is

fermented; sucrose, maltose, lactose, galactose and

raffinose are not fermented. Glucose, L-sorbose,

sucrose, maltose, cellobiose, trehalose, melezitose,

D-xylose, D-glucosamine, ethanol, glycerol, ribitol,

Fig. 2 Vegetative cells of

(a) C. alocasiicola sp. nov.

YF9ET, (b) C. hainanensis
sp. nov. YYF2AT, (c) C.
heveicola sp. nov. YJ2ET

and (d) C. musiphila sp.

nov. YWZH3CT, grown in

YM broth for 2 days at

25�C. Bars, 10 lm
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D-mannitol, D-glucitol, a-methyl-D-glucoside, salicin,

succinic acid (delayed) and citric acid are assimilated;

Galactose, lactose, melibiose, raffinose, inulin, solu-

ble starch, L-arabinose, D-arabinose, D-ribose,

L-rhamnose, methanol, erythritol, galactitol, DL-lactic

acid, inositol and hexadecane are not assimilated.

Ammonium sulfate, ethylamine hydrochloride,

cadaverine hydrochloride and L-lysine are assimi-

lated; potassium nitrate and sodium nitrite are not

assimilated. Growth in vitamin-free medium is

positive. Maximum growth temperature is 37�C.

Starch-like compounds are not produced. Diazonium

blue B reaction is negative. Urease activity is

negative. The type strain, YYF2AT, was isolated from

a flower of a Magnoliaceae plant collected in Yanfeng

County, Hainan Province, south China, in November

2006. This strain has been deposited in the China

General Microbiological Culture Collection Center

(CGMCC), Academia Sinica, Beijing, China, as AS

2.3478T, and the Centraalbureau voor Schimmelcul-

tures, Utrecht, The Netherlands, as CBS 10702T.

Etymology: the epithet hainanensis refers to

Hainan Province, China, the geographical origin of

the species.

Latin diagnosis of Candida heveicola F.-Y. Bai

& S.-A. Wang sp. nov.

In medio liquido YM post dies 3 ad 25�C, cellulae

ovoideae, 2.0–5.0 9 3.5–7.5 lm singulae, binae et

adhaerentes. Per gemmationem multipolarem reprodu-

centes. Post 1 mensem sedimentum formatur. In agaro

YM post 1 mensem ad 25�C, candida vel cremea, glabra,

margo glabro. In agaro farinae Zea mays post dies 7,

pseudohyphae nullae. Ascomata nulla. Glucosum,

sucrosum et maltosum (lente) fermentantur at non

lactosum, galactosum nec raffinosum. Glucosum,

galactosum, L-sorbosum, sucrosum, maltosum, trehalo-

sum, raffinosum, melezitosum, D-xylosum (lente),

D-glucosaminum, ethanolum, glycerolum, ribitolum,

D-mannitolum, D-glucitolum, a-methyl-D-glucosidum

(infirme), salicinum, acidum succinicum et acidum

citricum assimilantur at non cellobiosum, lactosum,

melibiosum, inulinum, amylum solubile, L-arabinosum,

D-arabinosum, D-ribosum, L-rhamnosum, methanolum,

erythritolum, galactitolum, acidum DL-lacticum, inosi-

tolum net hexadecanum. Ammonium sulfatum,

ethylaminum, cadaverinum et L-lysinum assimilantur

at non kalium nitricum net natrium nitrosum. Ad

crescentiam vitaminum non necessarium est. Maxima

temperatura crescentiae: 37�C. Materia amyloidea iod-

ophila non formatur. Diazonium caeruleum B non

respondens. Ureum non hydrolysatur. Typus depositus

in collectione China General Microbiological Culture

Collection Center, Academia Sinica (AS 2.3483T).

Description of Candida heveicola F.-Y. Bai

& S.-A. Wang sp. nov.

In YM broth, after 3 days at 25�C, the cells are ovoid,

2.0–5.0 9 3.5–7.5 lm and occur singly, in pairs or in

groups (Fig. 2c). Budding is multilateral. After a

month at 25�C, sediment is present. Growth on YM

agar, after a month at 25�C, the streak culture is white

to cream, smooth and somewhat dull, with an entire

margin. Dalmau plate culture on corn-meal agar:

after 7 days at 25�C, pseudohyphae are not formed.

Ascospores are not formed. Glucose, sucrose and

maltose (delayed) are fermented; lactose, galactose

and raffinose are not fermented. Glucose, galactose, L-

sorbose, sucrose, maltose, trehalose, raffinose, melezi-

tose, D-xylose (delayed), D-glucosamine, ethanol,

glycerol, ribitol, galactitol, D-mannitol, D-glucitol,

a-methyl-D-glucoside (weak), salicin, succinic acid

and citric acid are assimilated; cellobiose, lactose,

melibiose, inulin, soluble starch, L-arabinose, D-arab-

inose, D-ribose, L-rhamnose, methanol, erythritol,

DL-lactic acid, inositol and hexadecane are not assim-

ilated. Ammonium sulfate, ethylamine hydrochloride,

cadaverine hydrochloride and L-lysine are assimilated;

potassium nitrate and sodium nitrite are not assimi-

lated. Growth in vitamin-free medium is positive.

Maximum growth temperature is 37�C. Starch-like

compounds are not produced. Diazonium blue B

reaction is negative. Urease activity is negative. The

type strain, YJ2ET, was isolated from the sap of a

rubber plant (Hevea brasiliensis) in Jinghong, Yunnan

Province, south-west China, in November 2006. This

strain has been deposited in the China General

Microbiological Culture Collection Center (CGMCC),

Academia Sinica, Beijing, China, as AS 2.3483T, and

the Centraalbureau voor Schimmelcultures, Utrecht,

The Netherlands, as CBS 10702T.

Etymology: the epithet heveicola ‘‘inhabitant of

Hevea’’, refers to the genus of plants that harbor this

yeast species.
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Latin diagnosis of Candida musiphila F.-Y. Bai

& S.-A. Wang sp. nov.

In medio liquido YM post dies 3 ad 25�C, cellulae

ellipsoideae, 1.0–4.0 9 2.0–5.5 lm singulae, binae et

adhaerentes. Per gemmationem multipolarem reprodu-

centes. Post 1 mensem sedimentum formatur. In agaro

YM post 1 mensem ad 25�C, candida vel cremea, glabra,

margo glabro. In agaro farinae Zea mays post dies 7,

pseudohyphae nullae. Ascomata nulla. Fermentatio

nulla. Glucosum, galactosum, L-sorbosum, sucrosum,

raffinosum, D-xylosum (lente), glycerolum, ribito-

lum (lente), D-mannitolum (lente) et D-glucitolum

(lente) assimilantur at non maltosum, cellobiosum,

trehalosum, lactosum, melibiosum, melezitosum, inul-

inum, amylum solubile, L-arabinosum, D-arabinosum,

D-ribosum, L-rhamnosum, D-glucosaminum, methano-

lum, ethanolum, erythritolum, galactitolum, a-methyl-

D-glucosidum, salicinum, acidum DL-lacticum, acidum

succinicum, acidum citricum, inositolum net hexadeca-

num. Ammonium sulfatum, ethylaminum, cadaverinum

et L-lysinum assimilantur at non kalium nitricum net

natrium nitrosum. Ad crescentiam vitaminae externae

necessariae sunt. Maxima temperatura crescentiae:

35�C. Materia amyloidea iodophila non formatur.

Diazonium caeruleum B non respondens. Ureum non

hydrolysatur. Typus depositus in collectione China

General Microbiological Culture Collection Center,

Academia Sinica (AS 2.3479T).

Description of Candida musiphila F.-Y. Bai

& S.-A. Wang sp. nov.

In YM broth, after 3 days at 25�C, the cells are

ellipsoid, 1.0–4.0 9 2.0–5.5 lm and occur singly, in

pairs or in groups (Fig. 2d). Budding is multilateral.

After a month at 25�C, sediment is present. Growth

on YM agar, after a month at 25�C, the streak culture

is white to cream, smooth and somewhat dull, with an

entire margin. Dalmau plate culture on corn-meal

agar: after 7 days at 25�C, pseudohyphae are not

formed. Ascospores are not formed. Glucose is not

fermented. Glucose, galactose, L-sorbose, sucrose,

raffinose, D-xylose (delayed), glycerol, ribitol

(delayed), D-mannitol (delayed) and D-glucitol

(delayed) are assimilated; maltose, cellobiose, treha-

lose, lactose, melibiose, melezitose, inulin, soluble

starch, L-arabinose, D-arabinose, D-ribose, L-rham-

nose, D-glucosamine, methanol, ethanol, erythritol,

galactitol, a-methyl-D-glucoside, salicin, DL-lactic

acid, succinic acid, citric acid, inositol and hexadec-

ane are not assimilated. Ammonium sulfate,

ethylamine hydrochloride, cadaverine hydrochloride

and L-lysine are assimilated; potassium nitrate and

sodium nitrite are not assimilated. Growth in vitamin-

free medium is negative. Maximum growth temper-

ature is 35�C. Starch-like compounds are not

produced. Diazonium blue B reaction is negative.

Urease activity is negative. The type strain,

YWZH3CT, was isolated from a flower of a banana

tree collected in Wuzhi Mountain, Hainan Province,

south China, in November 2006. This strain has been

deposited in the China General Microbiological

Culture Collection Center (CGMCC), Academia

Sinica, Beijing, China, as AS 2.3479T, and the

Centraalbureau voor Schimmelcultures, Utrecht,

The Netherlands, as CBS 10702T.

Etymology: the epithet musiphila ‘‘preference for

musa (banana)’’, refers to the source of the type strain

of this yeast species.
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