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Abstract: Phyllosphere yeasts from the Yandang Mountains were investigated to reveal their resources and species diversity.
The phyllosphere yeasts from the focal region were isolated and purified in a potato dextrose agar ( PDA) plate and their

classification statuses were defined according to their 26S rDNA D1/D2 sequences and the phylogenetic relationships of the
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cultures, and then the composition, distribution, and diversity of the phyllosphere yeasts were analyzed in detail. In total ,
1118 phyllosphere yeasts were isolated from the Yandang Mountains and identified as 56 known groups and 19 proposed new
species, among which 38 groups were common. The common yeast species were widely distributed among 25 genera. Of
these, the Derxomyces consisted of five species, the Sporobolomyces consisted of three species, the Bannoa,
Bulleribasidium, Rhodosporidiobolus, Symmetrospora, Taphrina, Tilletiopsis, and Udeniomyces each consisted of two
species, whereas the Bullera, Coniochaeta, Coniosporium, Cryptococcus, Elsinoe, Erythrobasidium, Fellozyma, Golubevia ,
Kockovaella, Kondoa, Leucosporidium, Moesziomyces, Oberwinklerozyma, Phyllozyma, Ruinenia, and Saitozyma each
consisted of one species. According to the relative frequency of the common groups, Derxomyces mrakii had an obvious
distribution dominance. At the same time, the stability and variation range of the 26S rDNA D1/D2 sequence among the
different strains of D. mrakii were discussed. Based on a comparison of the composition and similarity of common
phyllosphere yeasts in the Yandang Mountains, it can be speculated that the distribution of yeast species within
geographically close regions might have more similarities. The majority of the phyllosphere yeasts in Yandang Mountains
were isolated through analyzing the species accumulation curves based on the species and numbers of common phyllosphere

yeasts. Therefore, this study reflects resources and species diversity of the phyllosphere yeasts from the Yandang Mountains.

Key Words: yeast; diversity; Yandang Mountain; 26S rDNA D1/D2
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100, . eucosporidium intermedium AF189889

64

WO0521
99 Rhodosporidiobolus odoratus AF387125
E1242
99 Rhodosporidiobllus ficis KY109744
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Fig.1 The phylogenetic tree based on 26S rDNA D1/D2 sequences, showing the relationships among representative strains and their

close relatives
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14 #k, i Clustal X B0F BT SR RAR LU, 46 T REEWELE 4 J8 5 R FIHE 7 LR 9 J& 14 Ff
(1),

®1 BRUFHSREZENESERNAM 26S rDNA D1/D2 F3I b
Table 1 The 26S rDNA D1/D2 sequence identities of the proposed new yeast species with their close relatives

T G
BERIE . J L REFZE
LR itk A1) S5 A % iy SRRy
Proposed new L . : . Latitude and -
X Strains Closest relatives (accession number)  Hosts . Sites
species K . longitude
and sequence identity
S R Ascomycetous taxa
C. l 28°6'56" _—
Collophora sp. M2212 ( GI())alaSrﬁlzl 1 95.85 Daphniphyllum oldhami 120°52/28" I
28°6'44"
M2421 ingii
Rubus chingii 120°52'18"
C. Ulini. 28°21'42" _—
Coniosporium sp. NO112 ( N(g())ilZL;'MS57 ) 90.94 Cyclobalanopsis sp. 121°4'10" e
28°22'8"
1412 inghami 0
N Cunninghamia lanceolata 121°5/37"
! 28°22'12"
N1211 90.65 Shrub sp. 121°5743"
. 28°6'42" .
M2511 91.13 Lindera reflexa 120°5018" I
E. lypticol, 28°21'42" e
Elsinoe sp. NO511 (Dg‘;;y;;g’;’ “ 92.87  Aceraceac sp. 10410 JLHES
. . 28°22'5"
N2911 Cunninghamia lanceolata 121°5/21"
. T. padi 3 . 28°21'42" -
Taphrina sp.1 NO111 ( AF492048) 98.18 Cyclobalanopsis sp. 121°4"10" JLHED
28°21'42"
NO512 Aceraceae sp. 121°4710"
NO513
N . 28°22'8"
N1421 Cunninghamia lanceolata 121°5/37"
N1431
N1432
28°22'6"
NI1811 Ilex sp. 121°5731"
N1812
. 28°6'30" e
M3111 Cinnamomum camphora 120°5213" HE
. 28°6'48"
M1411 Symplocos stellaris 120°52/13"
M1412
T. d. 2802] /48// .
Taphrina sp.2 NO721 ( A[;‘Z912048 ) 97.95 Cryptomeria fortunei 121°3'57" dbES
NO722
HHF £} Basidiomycetous taxa
B. foliicol 27°49'52" .
Bulleribasidium sp.1 E1541 ( KfYOIL(L)CGO;;O ) 98.06 Rhus chinensis 1210 3, " RIEG
o B. setariae L 28°2'13" -
Bulleribasidium sp.2 W2742 (AB119463) 97.08 Rhododendron mariesii 120°22718" TG
C. wries 28090275 .
Carlosrosaea sp. N3011 ( KlPrée;i;eSS ) 96.79 Ligustrum sp. 121°5721" LS
C. fushanensi. 27°35'53" e
Chrysozyma sp.1 S0711 ( A{:IS 72?; Q;S 98.06 Loropetalum chinensis 120°16'18" FME
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Proposed new L . : . Latitude and -
X Strains Closest relatives (accession number)  Hosts . Sites
species . . longitude
and sequence identity
S0731
C. gris 27°35'53" -
Chrysozyma sp.2 S0712 ( Ki rfggggg‘; 97.35 Loropetalum chinensis 120°16'18" FMES
C. falcate 27°35'58" e
.1 S1011 .1 tboti 3 Y
Colacogloea sp S10 (KY106942) 96.18 Cibotium barometz 120°16/22" S
C. foli 28°21'47" .
Colacogloea sp.2 N0921 (Kfé’llgzgz?)) 96.15 Cryptomeria fortunei 121°3'59" ALEG
C. eucalyptica . 28°22'2" e
sp. 2121 11 : > Y
Colacogloea sp.3 N (EU075184) 97 Schima superba 121°5/26" AL
D. si onsi, 27°36'6" .
Derxomyces sp. S0372 ( K?Tg;;g‘;‘; 97.28 Sloanea sinensis 120°16'14" M
. 27°35'57"
S1412 Elaeocarpus decipiens 120°16/22"
F. inositophila 28°22'5" -
Fellozyma sp. N3051 93.19 Ligus Sp. )
ellozyma sp (KY107699) igustrum sp 121°5721" AUEG
. . 27°35'56" .
S0952 93.01 Phoebe chekiangensis 120°16/20" %
K. barringtoniae . . 27°36'4" e
", ) sp. . Z1 ‘\'7
Kockovaella sp S0541 ( AB292854) 98.04 Camellia oleifera 120°1611" FMED
Kondoa sp.1 Misy K moariophila 96.10  Rosa laevigat ? e
ondoa sp. ( AF189904) . osa laevigata 7 7
) . 27°49'52" .
E1511 Rhus chinensis 1219711 RIS
. 27°50'5"
E2111 Hovenia acerba 121°7'13"
. 27°50'8"
E2711 Ficus erecta 121°7'16"
K. myxariophila . . 27°35'58" .
Kondoa sp.2 S1322 7.37 Syzy, bos )
onaoa sp ( AF189904) ? YEYBUIT JaTR08 120°12'23" e
3 27°35'57"
S1512 Euonymus carnosus 120°16/22"
S. flavus 28°2'11" .
Saitozyma sp. W0951 91.83 Adi bell P
aitozyma sp (AF075497) ina rubella 120°22'20" EW@IZJ
. . 28°21'47" .
N0931 Cryptomeria fortunei 121°3/59" JLHED
N0941
N0961
N0991

2.3 JfEss L L oA R R ) 3 A1 AR

MOME Lk B 20 4 1118 BRI B T B 42 %E O 37 J@ 56 BT AIRRSEAN 13 J& 19 Bl BERUHFf (18] 1
MR 1) o H ZERMES LA 12 Fhers DWISHE, o5 b X AP BE TR Y 95.4% ; 72 A Y LU 14 i DL2SHE
P DX AP TR RE TR Y 86.8% 5 TEVUMEZ LA 9 Fiviy WASHE , i i X A e R TR 1Y 94.4% s TEAUIE LA 14
b WA , o5 I DX A B 41 9 93.3% 5 HMEZ7 111 2 B 2 13 i ULARES , of i X AP B T 1Y) 9490 (3
2) ., WEF LK WA WL R 2 B Dervomyces mrakii 1 Derxomyces pseudoschimicola Wi i e+
TEARMEDG I VEMEG 1L R Ll AU HE S L e Ll BRI L0 1 380 5 SR AU E 3 LU B DL 3 B B4 Deromyces
pseudoschimicola Z A , FHoAh b X 4355 ) A M 2 EE & D Derxomyces mrakii Y32 P B 5 09 20 A DL 38 SR ) S 7E
ZRIE 10, Derxomyces mrakii 7612 DX WL A8 B B AR (R ARG A28 0T LIk 3 55% (% 2)
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F2 FEHWWBE R HEEESENHENZE( %)
Table 2 The relative frequency ( RF) of the commonly wild yeasts from the Yandang Mountain area ( %, RF=1%)

SyAHTT KIEG MM PYESs LIS B
Taxon East South West North Middle

Bannoa hahajimensts 11.7

Bannoa ogasawarensis 6.4 3.1 17.4 1.4

Bullera alba 1.4

Bulleribasidium foliicola 1.2

Bulleribasidium variabile 3.5

Coniochaeta velutina 1.4

Coniosporium sp. 2.1

Cryptococcus sp. 1.9

Derxomyces bambusicola 1.4

Derxomyces boekhoutii 3.3

Derxomyces mrakii 55.0 43.6 36.8 13.9 41.6

Derxomyces pseudoschimicola 1.2 5.4 6.2 37.5 9.1

Derxomyces qinlingensis 1.2 1.2

Elsinoe sp. 1.4

Erythrobasidium hasegawianum 1.4

Fellozyma inositophila 3.0

Golubevia pallescens 1.4

Kockovaella mexicanus 1.6

Kondoa sp.1 1.8

Leucosporidium intermedium 2.7

Moesziomyces aphidis 1.8

Oberwinklerozyma yarrowii 1.2

Phyllozyma productus 1.8

Rhodosporidiobolus ficis 1.2

Rhodosporidiobolus odoratus 2.3 1.4

Ruinenia pyrrosiae 2.3

Saitozyma sp. 2.8

Sporobolomyces carnicolor 2.7 1.9

Sporobolomyces pararoseus 4.2 6.7

Sporobolomyces phafii 4.7 5.6 1.4

Symmetrospora coprosmae 1.8 1.4 4.3

Symmetrospora gracilis 1.4

Taphrina sp.1 5.6 1.4

Taphrina sp.2 1.4

Tilletiopsts sp. 1.9

Tilletiopsis washingtonensis 5.8

Udeniomyces megalosporus 1.9 6.5 3.3

Udeniomyces pyricola 15.2 29.1 18.7

Gt 95.4 86.8 94.4 93.3 94.0
i A 2, The rare taxa (RF < 1%) ;

ZME 1 East Yandang mountain: Bulleribasidium foliicola, Bulleribasidium sp.1, Ceraceosorus africanus, Erythrobasidium sp., Hannaella sinensis

Microsporomyces magnisporus, Naganishia albida, Tilletiopsis sp..

B % 11 South Yandang mountain: Bannoa hahajimensis, Chrysozyma sp. 1, Chrysozyma sp. 2, Colacogloea falcata, Colacogloea sp. 1,
Cystobasidiomycetes sp., Derxomyces boekhoutii, Derxomyces sp., Dioszegia zsoltii, Exobasidium symploci—japonicae, Fellozyma sp., Golubevia pallescens,
Kockovaella sp., Kockovaella vietnamensis, Kondoa sp.2, Microsporomyces magnisporus, Microstroma phylloplanum, Nielozyma formosana, Phyllozyma
corallina, Rhodotorula sp., Sporobolomyces koalae, Sporobolomyces pararoseus, Symmetrospora coprosmae, Takashimella formosensis.

PUfEY 11 West Yandang mountain: Bannoa ogasawarensis, Bulleribasidium sp.2, Cryptococcus sp., Derxomyces bambusicola, Dioszegia zsoltii ,
Hannaella surugaensis, Myriangium sp., Oberwinklerozyma yarrowii, Piskurozyma cylindricus, Rhodotorula sp., Saitozyma sp..

JUMEH L North Yandang mountain: Carlosrosaea sp., Colacogloea falcate, Colacogloea sp.2, Colacogloea sp.3, Derxomyces boekhoutii, Fellozyma
sp., Meira nashicola, Moesziomyces aphidis, Papiliotrema aurea, Sporobolomyces koalae.

" L Middle Yandang mountain ; Collophora sp., Coniosporium sp., Cryptococcus sp., Derxomyces boekhoutii, Dioszegia zsoltii, Gjaerumia minor,

Jaminaea angkorensis, Kondoa sp.1, Oberwinklerozyma yarrowii, Papiliotrema aurea, Rhodotorula sp., Tilletiopsis sp.
ZHREVEAR R (CH' ) FIAEJE (R) AT LA 22 DX G 1 B 7 1) 0 b 22 R PR BE , 0 3 L L k™ ol g 1X
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Table 3 The diversity index (H’) and richness (R) of the commonly wild yeasts from the Yandang Mountain area

HiL X ZREERREL F Hh X ZREEFREL F2 )5
Area Diversity index (H") Richness (R) Area Diversity index (H'") Richness (R)
AMEG 1L East 1.55 12 JLJfED 1L North 1.84 14

M MED LI South 1.66 14 HES L Middle 1.76 13
PUMESA LI West 1.61 9

AR 2R 50RT LA E A 32 1L LR A b DX 2 ) A P B TR R A B AU FR B, AR R 4 3, e
G Ll WL RS TR ARG S5 2R R P TR g L A S e DX AR R AR A i, iR B 0.4—0.525 17T R E T L
Vs L FPORE S L LR T B AR SR A AR, AR R R BGA E 0.52 MR K s AR PR E S LLORTRS |
JUHEZ Ly 4 P G e 24 ) PR UL, AR R 8805333108 0.19 F10.21

F4 FEFLLKE DM ERESENEUERY

Table 4 The similarity coefficients (Cs) of the commonly wild yeasts from the Yandang Mountain area

HiX Area FE 1L South PEIED L West JUMEG L North FifE 7 L0 Middle
ARIEG 11 East 0.23 0.19 0.31 0.4
BiMEY% L South 0.52 0.21 0.52
PUHEDS 11 West 0.17 0.45
JLHES L North 0.44

2.4 Mg L L koA R T 1Y 0 22 S

VIZR G L VO e L R MY L A E 35 LU AR 35 LR T LA 25 B 4 Derxomyces mrakii FACH X e
P L L K T[] —Fh 28 (R A B TR 0 A B2 U5 D1/D2 JRBEAT A A A EL A . 25 SR R, 4 5 1A S 1 1l fik
B A Derxomyces mrakii F45 13 ALY AR A A L R ) 585X TR Pk CBS8288 119 D1/D2 J¥ 41 LA 4G
L AL G LA ] 3 DX 53 A R AR XS A8 (3R 5) , Herb SR #R D1L/D2 F7 41 58 4R W] i Bk P A 01 e UL,
TEMEZ 12541 X T P B Derxomyces mrakii AR 87.4%—98.2% |,

%X 5 Derxomyces mrakii ETHEE B WHEIMNE (%) RESEXEHRNFIIZEZR

Table 5 The relative frequency of various genotypes and sequence identities of Derxomyces mrakii

HEPH A AMEG L FE L PYES L JuES e L SRR I 22 S
Genetype East South West North Middle Sequence identities

01 87.4 98.2 96 95 96.6 0

02 3.2 1.1 1 (T—C)

03 1.1 2 (C—T, C—A)

04 1.1 1 (T—C)

05 1.1 1 (T—C)

06 0.8 1 (C—A)

07 1.1 1 (C—T)

08 0.8 1 (G—A)

09 0.8 1 (A—G)

10 1.8 0.8 1.1 1 (T—C)

11 5 1 (T—C)

12 0.8 3 (AT, C—G, A—G)

13 6.3 2 (A—G, C—G)
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AU RE R 20 2R R G S E S R IEAT T E B IE

GBS S L LK Y 1072 BRIHAEERETR , 2840 26S tRNA JE[H D1/D2 J¥ 41 bxH FIR G & & 40T, Ji T 56
ANTHZERECE 1) ; 5 HMEAT 46 TR 268 rDNA D1/D2 J3 51 55 B RN 26 22 53 W &, AR 4 268 rRNA JE[H D1/
D2 FRALEX FUR GE AT I B4l 2R, BT AR s X SE AR AR 19 ASBelE (3R 1) /AT LUTE B 30 75 21 F
YBFFEIL ITS JPHNRRAE A A BAE A RRIE A BT SRR AE B SRR LAt — 25 e I T Rt A (EL 2 S8 (LR A 1L
B DL S S B ST D L b DI R e B TR B R A R R R R S

TEME LI X AT 38 Ffi i UL A6 8% 1 TR S B (3R 2) , 046 Derxomyces J& 5 Ff1, Sporobolomyces J& 3 Fff,
Bannoa Bulleribasidium . Rhodosporidiobolus .Symmetrospora , Taphrina | Tilletiopsi F1 Udeniomyces J&4% 2 #', Bullera .
Coniochaeta . Coniosporium . Cryptococcus , Elsinoe . Erythrobasidium . Fellozyma . Golubevia . Kockovaella . Kondoa .
Leucosporidium .Moesziomyces . Oberwinklerozyma . Phyllozyma , Ruinenia F1 Saitozyma J& 45 1 F, HiHH Derxomyces
mrakii TE T IX 53 B 30 ) AT BE T i LA B 8853 A % . Hamamoto 1 Nakase'™” fiz i U PG 22 1y = Fl kg
Y Leptospermum scoparium Nothofagus fusca . Pseudowintera colonata 153 B %) Derxomyces mrakii 35324, 785 H
Y38 K Bullera J&HTF, Wang Hl Bai ™ FEEENT. Dervomyces J& W N4 H A 405 #F Derxomyces J& ™, TE50HT L4
JHE 77 L1 X Derxomyces mrakii B D1/D2 JEA At SRR E B FEY) SRR R A IR AR e — 5, /BRI H —
TEFEE R IEZHPE (K S) .

JHE 5 L L P G T B A U e (3R 3) | AR AN [t DX DL A R B P 2 B (3R 2) AR BE (% 4)
SR B EZ LU 5 AR 1L P RE 3 1L R 9 1L R S L A B T AR (DA R Rk 3 0.4—0.52, R B b e
5 L5 4 A3 DA AP P A B b SIS SRR 5 102K PG 7 1L 2 T RN A7 L 2 8] A e g 4
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