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Characteristics and driving factors of algal communities in lakes with different salinities in the eastern Qinghai Tibet Plateau.
WANG Dan-dan, XIE Yan-qin, HUANG Yue-fei”, JIA Hai-chao (Key Laboratory of Water Ecology Remediation and Protection at
Headwater Regions of Big Rivers, Ministry of Water Resources, Laboratory of Ecological Protection and High Quality Development
in the Upper Yellow River, School of Civil Engineering and Water Resources, Qinghai University, Xining 810016, China). China
Environmental Science, 2025,45(11): 6320~6330

Abstract: In this study, water samples of lakes with different salinities (fresh, saline and salt) lakes in the QTP were collected to
analyze the structural characteristics and driving mechanisms of algae communities, and the Null model was used to quantify the
process of algal community assembly processes. The results indicated: The abundance indices of algae in fresh lakes were the highest
(average Shannon and Chaol were 3.60 and 390.01, respectively), while that in salt lakes were the lowest (average Shannon and
Chaol were 1.96 and 184.84, respectively). With the increase of water salinity, the diversity and abundance of algal communities
decreased significantly. The Average Variation Degree (AVD) index of algal community in different salinities lakes was different, and
AVD in saline lakes was the lowest, indicating that the stability of algal community is the highest. At the phylum taxonomic level, the
algae in the lakes of the QTP were mainly composed of Bacillariophyta (28.78%), Chlorophyta (14.28%), Euglenozoa (2.88%),
Haptophyta (1.89%), including the species of uncultured organism . Tetraselmis cordiformis . Nannochloropsis oculata -
Rhizosolenia_sp. and the proportions were 31.94%, 9.06%, 6.30% and 3.58%, respectively. The community structure of algae in
lakes with different salinities was significantly different (ANOSIM: P<0.001). Biological oxygen demand (BOD) was the most
significant driving factor for variations in the community structure of algae in lakes with different salinities. Variational partition
analysis (VPA) revealed that the contributions of geographic factors in shaping algae in lakes (1.02%) was lower than that of water
environmental factors (36.95%). The algal community assembly process was varied in lakes with different salinity gradients. The
community assembly processes of algae in fresh lakes were dominated by the deterministic processes, while the algae in saline and
salt lakes were mainly dominated by the stochastic processes. The results of this study could provide theoretical support for the
planning, utilization, and management strategies of water resources in lakes on the QTP, and also provided scientific basis for the
assessment of water pollution risks in this region.

Key words: Qinghai-Tibet Plateau; lake; algae; community structure; assembly processes
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Table 1 The alpha diversity indices of algal communities in

different salinity lakes

Shannon Simpson Chaol . Pielou
Richness PD

ST SERE
MR TR e hem sem .

DJCNI 4.04 0.08 411.20 348 28.09 0.69
DJCN2 381 0.11  538.02 430 37.10  0.63
WK KLKL1  2.68 027  342.04 232 22.46 0.49
KLKL2  3.55 0.07 26144 231 23.74  0.65
KLKL3  3.93 0.06 39735 329 26.87 0.68

HLL1 3.66 0.05 22512 196 15.76  0.69
HLL2 2.50 0.19  182.70 158 12.53  0.49
HLL3 2.78 021 28724 211 15.75 0.52
SGL1 3.82 0.04 36597 257  27.09 0.69
SGL2 2.99 0.12  208.14 171 1629 0.58
ok SGL3 3.24 0.09  160.75 157 21.23  0.64
TSL1 3.90 0.07 365.07 302 2442 0.68
TSL2 2.87 0.12  217.04 166 19.49  0.56
TSL3 1.63 039 125.00 104 11.51  0.35
XCDL1 224 022 15548 122 1293 0.47
XCDL2 253 023 162.05 134 11.84 0.52
XCDL3 281 021  259.75 190 2236 0.54
GSKL1  4.19 0.07 558.02 435  41.02 0.69

GSKL2  1.90 0.35 58.25 58 8.62 047

M
GHL2 0.71 0.74 54.33 47 518 0.18
GHL3 1.05 0.62 68.75 46 6.03 027
K-W(P) 0.112 0.163  0.031 0.026 0.031 0.217

2.2 BIREEKZRENE
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11,55 24,133 H,190 #1292 JE A1 450 Fh As[m] £5 £ 009A
MAFHEA ASV Wil 2 Fros. ik a] R AN ) #h
WA ASVELH 4 61,47 5 ASV 11 2.10%, 7% 7K 151
KA R B ASV B H 22510 1020,1215,
A3 T T B BT R, 2 R 22 57,
R RE A X B 2R V%  alpha ZAEVESREUE
AT 5. Alpha ZFEPETHRLSE R WoRiR 7K DICN
Al KLKL #ZEBE ) Chaol FJEFR%7 A
474.61 F1 336.61,°F-¥) Shannon ZFEIEFRE 5k
3.93 1 3.39,°F-%) Simpson 2 FEE RS 5124 0.10
0.13,Richness 45 %04l 4 389 Al 264. i /K ] 1)
HLL,SGL,TSL I XCDL #2582 FEMEFR BRI £ 1 45
HOAN]L I XCDL AR A4 Shannon 54K
(2.52)F1 Chaol $&%5%/(148.67),SGL [f] Shannon &
$1(3.35)M1 Chaol FR5%0(244.95)5 K. #hiHI¥) GSKLL
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Fig.2 The Veen diagram of the unique and common ASVs in

lake water with different salinities
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Table 1 Environmental factors of the different sampling sites
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