J. Lake Sci.(;#))575), 2026, 38(5):000-000
DOI 10.18307/2026.0535
©2026 by Journal of Lake Sciences

HEEREML TR AR A HEYIRRR = 01 R H KR
AT

éﬁ ?_T_ﬂ‘ 1,2,3’ _ﬂ.f)ﬂ% 1,2,3’ ;(,J ﬁi 1,2,3’ f%{i/;l;\ 1,2,3’ 1§l7bﬂ<§i 1,2,3’ %1}@% 1,2,3’ g% 1,2,3%*
s PERBOK ST R A 2 R 5 A IR SR I S SR =, R 8500000
s PHRUCF AR A A 2 5 e R S5 IR S R SR R, FipE 8500000
(3: PHRKF 2R B IR X QR A28 RGO 75k, AR 8520000

T MR R EENERRRE —, WRAIRAESRAECNBEURANGET X BRI TERRHZ R AES RGOT
i RAEE E IR, iR ST PR — SRR R MR S I BE SRR . I A REAE KL
HORBIKEN A, AW ARET SEEY WM EAZREE S, EF. MESATIFR T ERRIEY 2 B R At
BN FRFFC . WFFCEE SRR IR AT L S8 BRI ) 6723 4~ ASVs, FJET 81739 4487 H 100 £} 265 J&,
=ANET AR R R Y R A L Shannon ZAEYE. Simpson £ AEPERT Pielou Y51 B e BRI A
HFE > HFE > KE, 3T EHFEREEER (P<0.001) . HARFHEYWHEEST EEEREEZER (P<0.00D)
BRI DB BEEE R RS, EFAKERFEESREES. SAFITEAREE IR (P <
0.001) . ¥HRFERES (P<0.001) FIFFIEERAH (P<0.001) o EALIEIF IR B B AR R LUME N . SRR 2
FE AN PR RS (R FE 38 S0 38 e TS B R SRR R 3R, B2 B IR D R VA 1 SR R IR B A 855 R /2 pHL VA R (DOD
K (WT) « #E (TUR) « &% (NH-N) | ik (ALD) ; EZEHNESFE (EC) F/KE (WD) ; BKENKE (WD) .
A (DO) « HEE (EC) , SAFEWEKIFHEY BT Z BKR MRS A7 wiE a3 7007 H AR 5
T T SRR LR 2 RE b PR IR IR TR 504, IRNFER T SRR ELAL W R B 3 A A R AR R, e S X
A 2 R (R 5K AR A B FRAR A T B A A

KR HZTRIHEY); 2R R SRS, SREDE T AL T

Spatiotemporal distribution of representative eukaryotic phytoplankton communities in the
Lower Yarlung Tsangpo River and their key driving factors

Peng Hongdan'>3 Wei Peipei?, Liu Ao">3, Xu Jiajie"->3, Tan Jiamin'?? Wu Xiangjun'>3& Ba Sang'-23"*

(1: Key Laboratory of Biodiversity and Environment on the Qinghai-Tibet Plateau, Ministry of Education, Xizang University,
Lhasa 850000, PR.China)

(2: Laboratory of Tibetan Plateau Wetland and Watershed Ecosystem, School of Ecology and Environment, Xizang University,
Lhasa 850000, P.R.China)

(3: Provincial Level of Mitika Wetland Ecosystem Observation and Research Station in Tibet Autonomous Region, Naqu,

852000, PR.China)

*2025-09-26 Ytka: 2025-12-22 WEHkE .

B H AR =5 G T H (32070418, 42271149). 2024 4F i H g 3 ReHh Jy i i % e 4 5T 4 100 H (U 1046 [2024]1 5B
.

*M{E/EH; E-mail: basang2003@utibet.edu.cn.


mailto:basang2003@utibet.edu.cn,

Abstract:

The Yarlung Tsangpo River is one of the world's major international rivers and also one of the most sensitive and fragile
ecosystems globally. Eukaryotic phytoplankton play a vital role in maintaining the ecological balance of this river ecosystem. To
reveal the diversity, spatiotemporal distribution characteristics, and key driving factors of eukaryotic phytoplankton communities
in the Nyang River and Palong Tsangpo, representative primary tributaries of the lower Yarlung Tsangpo River, this study
employed high-throughput amplicon sequencing technology to investigate the diversity patterns and driving factors of eukaryotic
phytoplankton across three seasons spring, summer, and autumn—in this watershed. Results revealed that 6,723 ASVs of
eukaryotic phytoplankton were identified across the three seasons, belonging to 8 phyla, 39 classes, 87 orders, 100 families, and
265 genera. The Phacophyceae phylum exhibited the highest abundance in species composition throughout all seasons. Overall,
Shannon diversity, Simpson diversity, and Pielou's evenness index exhibited a pattern of spring > summer > autumn, with highly
significant seasonal differences (P < 0.001). Eukaryotic phytoplankton communities showed highly significant seasonal
differences (P < 0.001). Summer eukaryotic phytoplankton community assembly was dominated by stochastic processes, while
spring and autumn communities were dominated by deterministic processes. All three seasons exhibited highly significant
geographic decay trends (P <0.001), elevation decay trends (P < 0.001), and environmental decay trends (P <0.001). Interactions
among eukaryotic phytoplankton communities were predominantly cooperative. Environmental factors significantly explained
more community variation than geographic and altitude factors across all seasons. Key environmental drivers for spring
eukaryotic phytoplankton communities were pH, dissolved oxygen (DO), water temperature (WT), turbidity (TUR), ammonium
nitrogen (NHa4"-N), and altitude (ALT); summer: electrical conductivity (EC) and water temperature (WT); autumn: water
temperature (WT), dissolved oxygen (DO), and electrical conductivity (EC). Water temperature exerted a highly significant
influence on eukaryotic phytoplankton communities across all three seasons. This study employed high-throughput amplicon
sequencing to analyze the spatiotemporal structure of eukaryotic phytoplankton communities in the river basin. It revealed the
distribution patterns and variation characteristics of eukaryotic phytoplankton communities in plateau rivers, providing crucial
evidence for microbial diversity conservation and aquatic ecosystem health management in plateau regions.
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Fig.1 Distribution of sampling sites in the Nyang River and Parlung Tsangpo,



representative first-order tributaries of the lower Yarlung Tsangpo.
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Fig,2. Community composition of eukaryotic phytoplankton in the Nyang River and Parlung Tsangpo, representative first-order
tributaries of the lower Yarlung Tsangpo: relative abundance at phylum (a) and class (b) levels, and a-diversity indices (c. Shannon; d.
Simpson; e. Pielou evenness; f. Richness) (**, P <0.01; *** P <0.001)
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Fig.3 B-diversity of eukaryotic phytoplankton communities in the Nyang River and Parlung Tsangpo, representative first-order
tributaries of the lower Yarlung Tsangpo: a. PCoA of community structure; b. community distance—decay with environmental distance;

c¢. community distance—decay with geographic distance; d. community distance—decay with elevational distance
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Fig.4 Neutral community model of eukaryotic phytoplankton in the Nyang River and Parlung Tsangpo, representative first-order



tributaries of the lower Yarlung Tsangpo: a. spring; b. summer; c. autumn; and d. modified stochasticity ratio (MST)
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Tab.1 Topological characteristics of the co-occurrence network of eukaryotic phytoplankton communities in the Nyang River and

Parlung Tsangpo, representative first-order tributaries of the lower Yarlung Tsangpo
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Fig.5 Co-occurrence network of eukaryotic phytoplankton communities in the Nyang River and Parlung Tsangpo, representative first-
order tributaries of the lower Yarlung Tsangpo
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