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Figure 1. Distribution of sample sites in Qilu Lake.
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® 1. REARKEERECEFIBRGERE
Table 1. Physical and chemical characteristics and CFU of the Qiluhu Lake samples

e W G O N el WO e
QW1 9.3 0.37 0.2 190 311.9 49 1232 1497
QW2 9.1 0.47 2.2 193 179.1 50 1218 2145
QW3 9.1 0.22 1.8 183 234.4 80 1241 1780
QW4 9.4 0.17 1.3 177 209.2 40 1056 625
QWS 9.3 - - - - 29 1057 563
QW6 9.4 0.09 2.4 179 211.3 69 1034 236
QW7 9.3 0.13 0.7 179 2414 57 1037 193
QWS 9.4 0.13 0.6 165 269.6 68 1046 71
QW9 9.4 0.12 0.9 162 209.2 57 1040 56
QW10 9.4 0.13 1.2 172 213.3 52 1035 153
QW11 9.4 0.10 0.9 143 315.9 55 1035 120
QW12 9.3 0.16 0.8 171 279.7 51 1042 58
QW13 9.3 0.11 3.0 152 305.8 53 1033 123
QW14 9.4 0.13 1.8 168 263.6 65 1041 90

—: not measured.
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* 2. SECENBRSELRYEST

Table 2. Distribution of yeasts isolated from Qilu Lake samples

Species QW1 QW2 QW3 QW4 QW5 QW6 QW7 QW8 QW9 QW10 QW11 QWI2 QWI3 QW14

Basidiomycetous

Cryptococcus albidus 3
Cryptococcus flavescens 2 1 2 2
Cryptococcus foliicola 1 9 5 4 2 3 4
Cryptococcus uzbekistanensis 2

Cryptococcus victoriae 4

Cryptococcus taibaiensis 2
Rhodotorula glutinis 1

Rhodotorula graminis 1 1 6 5 3 3 3 2 1
Rhodotorula ingeniosa 3 5 2
Rhodotorula mucilaginosa 3 6 1 2 2
Rhodosporidium diobovatum 1 1
Rhodosporidium kratochvilovae 21 21 11 14 11 6 1 2 3 2 1 1 1
Trichosporon montevideense 2

Trichosporon multisporum 2

Hannaella luteolus 4

Hannaella zeae 1 3 2 6

Ascomycetous

Candida pseudolambica 5 2 1
Candida solani 1

Candida sp. 1

Debaryomyces fabryi 2 1
Geotrichum silvicola 1

Hanseniaspora uvarum 1

Meyerozyma guilliermondii 2

Pichia kudriavzevii 4 1 3 5 5 3 1 3 1
Pichia onychis 2
Zygowilliopsis californica 3 2
Wickerhamomyces anomalus 3 1

Yeast-like

Aureobasidium pullulans 2 5 13 4 2 5 4 7 1 4 6 1
Shannon diversity 1.39 1.03 083 0.87 1.56 0.99 1.67 1.74 193 166 167 1.8 223 228
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96 — YM26133 (KP263766)
98] ! Cryptococcus victoriae (AF363647)
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! Cryptococcus flavescens (AB035042)
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94|71 ! Trichosporon montevideense (AF105397)

100 YM26141 (KP263784)
I Trichosporon multisporum (AF139984)

10
99 ' YM26158 (KP263764)
96 VHannaella luteolus (AF075482)
100 I_iYM26]93 (KP263767)
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2 | ¢ beki is (AF181508
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100

100, YM26180 (KP263779)
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100, YM26224 (KP263782)
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991 YM26208 (KP263777)
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2. EF26S rDNA D1\D2[X 15 75| #INeighbor-Joining 32 B9 R Gt #
Figure 2. Phylogenetic tree drawn from Neighbor-Joining analysis based on the 26S rDNA D1/D2 domain sequence

alignment.
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Figure 3. PCA analysis the environmental factors
affected on yeasts community in the Qilu Lake. TP:

total phosphorus; TN: total nitrogen; TOC: total organic
carbon; Cond: conductivity; Tur: turbidity.
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® 3. IR PEESES 4K IME R B E RS

Table 3. Comparison of yeasts species isolated from Qilu Lake and other aquatic environments

Oligotrophic Lake High-altitude Lakes
Species Qilu Lake Yangzonghai Lake

(Patagonia, Argentina) (Bariloche, Argentina)
Cryptococcus albidus + — + +
Cryptococcus flavescens + - - T
Cryptococcus foliicola + - _ _
Cryptococcus uzbekistanensis + — _ +
Cryptococcus victoriae + + - +
Cryptococcus taibaiensis + - _ _
Rhodotorula glutinis + - — +
Rhodotorula graminis + - _ T
Rhodotorula ingeniosa + - — _
Rhodotorula mucilaginosa + + + +
Rhodosporidium diobovatum + + + +

Rhodosporidium kratochvilovae + - - -

Trichosporon montevideense + — — _
Trichosporon multisporum + - _ _
Hannaella luteolus + - _ +
Hannaella zeae + - — +
Candida pseudolambica + - _ +
Candida solani + - _ _
Debaryomyces fabryi + - _ _
Geotrichum silvicola + - _ _
Hanseniaspora uvarum + + - +
Meyerozyma guilliermondii + - _ +
Pichia kudriavzevii + - — +
Pichia onychis + - — _
Zygowilliopsis californica + - _ _
Wickerhamomyces anomalus + - — +
Aureobasidium pullulans + + + +

+: Present; — Absent.

3.2 RN R RE SRR 21 2R & (Rhodosporidium) iy 3, FLUR N JG AR
T BE B 7R A [RIIA S R 4 h B AR % %@ (Aureobasidium) . F3I3KWEEEE (Cryptococcus)
gER), TR L SRR (2), FCREIAmE R V% LA L% EE )& (Rhodotorula), X5 HAMKIKIRE 73
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Diversity of cultivable yeast in Qilu Lake in winter

Minghua Dong', Zhiying Li', Bin Zhou', Qiao Zhou’, Yaping Yan', Fangyou Jin',
Yunxiao Li', Liyuan Yang', Shaolan Li'"

' Yunnan Institute of Microbiology, Yunnan University, Kunming 650091, Yunnan Province, China

? Biotechnology Research Center, Kunming University of Science and Technology, Kunming 650000, Yunnan Province, China

Abstract: [Objective] To investigate yeasts diversity in Qilu Lake and analyze the influence of environmental factors
on yeast diversity. [Methods] Yeasts were isolated by in-situ cultivation and analyzed for the D1/D2 domain of large
subunit (26S) ribosomal DNA and morphological characterization. We analyzed yeast species richness and species
distribution in the Qilu Lake. [Results] In total 321 isolated yeasts were identified to 14 genera and 27 species.
Rhodosporidium kratochvilovae and Aureobasidium pullulans were the dominating species in the lake, representing
29.6% and 16.8% of the total strains, respectively. Principal component analysis (PCA) showed that the total
phosphorus was an important environmental factor affecting the distribution of Rhodosporidium and the pH affected

Cryptococcus yeasts distribution. [Conclusion] There was a high diversity of yeasts community in the Qilu Lake.

Keywords: Qilu Lake, yeast, diversity, environmental factors
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