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a. distributions of sampling sites; b. habitat types (from top to bottom): littoral zone, intermittent surface water, river zone
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Fig. 2 The species composition and seasonal species richness of zoobenthos at each site in the Zhaling Lake and Eling Lake basins
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Tab. 1 Results of the chi-square test on the effects of habitat,
season and their interaction on zoobenthos species richness
i WEAEER  forfad T
Lake Factor/Interaction Chisq df
value
FLIEH ABEGUNEAT AR X) Habitat 0.09 1 0.76
Zhaling (lake/river)
Lake F (17 T-%) Season 326 1 007
(wet/dry)
A3 Z= i Habitat: Season 0.81 1 0.37
SR 4= #%Habitat 374 1 0.05%
Eling Lake 45 Season 007 1 079
A3 Z= i Habitat: Season 0.14 1 0.70
ISYAN ¥ Lake 005 1 082
Total .
A Habitat 3.39 1 0.06
Z=77Season 0.09 1 076
iA: 42 3% Lake: Habitat 096 1 033
H1¥H: 257 Lake: Season 216 1 014
A3 Z= i Habitat: Season 0.01 1 0.92
WIH: 4235 2= i Lake: 054 1 046

Habitat: Season
VE: TR bR 2 2 P=0.05
Note: { indicate marginally significant, P=0.05
S D 2 0 0, W 2RI R IR B 3 2 AR
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Fig. 3  The total S-diversity and its turnover and nestedness components of the zoobenthos in the Zhaling Lake and Eling Lake basins

across different seasons and regions
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a. Zhaling Lake basin; b. Eling Lake basin
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Tab. 2 Wilcoxon rank-sum test for the effects of region and
seasonal variation on beta diversity and its components

Wi W7 BEREEAS e
Lake Factor f-diversity components GTEW P value
BN B Serensen 846 0.63
Zhaling Lake Habitat Turnover 901 0.32
Nestedness 716 0.49
E=ai] Serensen 1122 0.38
Season Turnover 1199 0.13
Nestedness 821 0.12
Rz B Serensen 624 0.13
Eling Lake Habitat Turnover 679 031
Nestedness 915 0.26
E=ai] Serensen 1034 0.87
Season Turnover 905 039
Nestedness 1426 0.001***

VR B VK P<0.001; R IF
Note: *** denotes significance, P<0.001; The same applies
below
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ELING LAKE BASINS
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Abstract: To explore the influence of nutrient sources on the beta diversity patterns of macrozoobenthic communities
in plateau lakes, a quantitative survey of macrozoobenthos and their nutrient sources was conducted in the Zhaling Lake
and Eling Lake basins from 2022 to 2024 in the dry and wet seasons. A total of 108 taxa belonging to 8 orders, 39 fami-
lies were collected. Overall, the lake, habitat, season, and their interactions showed no significant effects on zooben-
thos species richness (P>0.05). However, total beta-diversity was relatively high and primarily driven by turnover
component. We used parameters in water (chlorophyll a, phytoplankton, total nitrogen, total phosphorus) and catch-
ment characteristics (vegetation coverage, altitude differences, precipitation) to quantify allochthonous inputs and
autochthonous nutrients. The Chl.a was significantly higher in the wet season than that in the dry season (P<0.001), and
the allochthonous input in the littoral zone of Eling Lake was significantly higher than that in the river region (P<0.01).
The Random Forest model indicated that allochthonous nutrient had a stronger correlation with the beta-diversity of the
macrozoobenthic community. Allochthonous inputs outweighed autochthonous nutrients in both river and littoral zones
during the wet season. In contrast, during the dry season in littoral zone, the importance of autochthonous nutrients such
as chlorophyll @ and total phosphorus increased significantly, revealing a co-dominant pattern driven by internal and
external sources. The total beta diversity and its turnover component exhibited greater sensitivity to allochthonous
input, while nestedness in river zone during the wet season also showed certain responsiveness to autochthonous nut-
rient. These findings provide fundamental scientific support for the ecological management of plateau lake ecosystems.

Key words: Source region of the Yellow River; Beta diversity; Autochthonous nutrient; Allochthonous input; Macro-
zoobenthos
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Appendix Fig. S1  Variable importance of the nutrient sources on zoobenthos fS-diversity across different seasons and regions based on
%IncMSE in Zhaling Lake and Eling Lake (Blue bar plot indicates autochthonous nutrient; green bar plot indicates allochthonous input)
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TN. Total nitrogen; TP. Total Phosphorus; Chl.a. Chlorophyll a; B,,. Phytoplankton biomass; Prec. Precipitation; Height. Altitude differ-
ence; Vegetation. Proportion of vegetation cover
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