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Fig.1 Location of the sampling transects in the
middle and lower reaches of Jinsha River
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Fig.2 Proportional composition of phytoplankton

taxa in the middle and lower reaches of Jinsha River
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Temporal and spatial variation of phytoplankton species composition in the middle

and lower reaches of Jinsha River
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Tab.1 Functional group composition of phytoplankton community in the middle
and lower reaches of Jinsha River
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Fig. 4 Temporal and spatial variation of relative biomass for each phytoplankton function group

in the middle and lower reaches of Jinsha Rive
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Tab.2 Pearson correlation analysis between dominant functional groups of phytoplankton
and water environmental variables

UiRERE pH WT DO SD N TP NH,N  NO;-N  NO,-N PO/-P EL TUR
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X1 0.312 -0.072 0.146 0.101 -0.196 0.000 -0.379" 0.075 -0.159 -0.024 -0.011 -0.046
C -0.177 -0.104 0.104 -0.186 -0.197 0.227 -0.318 -0.137 0.106 -0.162 0.071 -0.109
-0.414" -0.404" -0.216 -0.259 -0.237 0.015 -0.254 -0.042 -0.198 -0.248 0.279 -0.480""

J 0.086 0.235 0.124 0.118 0.072 -0.032 -0.017 0.110 0.076 0.253 0.108 -0.034
G 0.066 0.234 -0.239 0.056 0.426" 0.038 0.260 0.138 -0.176 0.057 -0.170 0.167
LM -0.197 -0.02 -0.257 -0.032 0.15 -0.071 0.536™ -0.139 0.126 0.145 0.074 0.250

VE *7E 0.05 KPR ZAH G *+7E 0.01 /K A K

Note: * denotes significant correlation at 0.05 level; * * denotes significant correlation at 0.01 level.
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Fig. 5 Temporal and spatial variation of phytoplank-
ton diversity indices in the middle and lower reaches

of Jinsha River
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Fig.6 Canonical correspondence analysis (CCA)
biplot of phytoplankton dominant functional groups

and environmental variables
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Relationship between Phytoplankton Functional Groups and Environmental
Factors in the Middle and Lower Reaches of Jinsha River

GONG Jin-ling, ZHU Ting-bing, YANG De-guo, HU Fei-fei, DU Hong-chun,
LI Xue-mei, MENG Zi-hao, WU Xing-bing

(Key Laboratory of Freshwater Biodiversity Conservation , Ministry of Agriculture and
Rural Affairs of China, Yangtze River Fisheries Research Institute,
Chinese Academy of Fisheries Science , Wuhan 430223 ,P.R. China)

Abstract:In this study, an investigation of phytoplankton community structure, functional group compo-
sition and diversity indices was conducted in the middle and lower reaches of Jinsha River (in both river-
ine and reservoir waters) in spring, summer and autumn of 2019. The relationship between phytoplankton
functional groups and environmental factors was then analyzed based on the results. Water samples were
collected at 11 sampling transects (7 in riverine water, 4 in reservoir water) for quantitative and qualitative
evaluation of phytoplankton and the water environment. A total of 96 phytoplankton species were identi-
fied, belonging to 54 genera, 32 families and 8 phyla, with dominance by Bacillariophyta (39.58%) and
Chlorophyta (31.25%). No significant difference in phytoplankton community composition was observed
between the riverine and reservoir waters (P<0.05), with an average of 40 phytoplankton species in river-
ine water and slightly under 42 species in reservoir water. In terms of seasonal variation, the species rich-
ness of phytoplankton in spring and autumn (70 species in both seasons) was higher than in summer
(56 species). The Shannon—Wiener diversity , Margalef richness and Pielou evenness indices of the phyto-
plankton community were, respectively, 2.42, 1.81 and 0.92, and one—way analysis of variance showed
no significant differences in diversity indices among different sampling sites or seasons. A total of 24 phy-
toplankton functional groups were observed during the investigation, with 8 dominant functional groups
(D, P, X1, J, C, LM, F, G). There were 12 functional groups in the riverine water ecosystem with an occur-
rence frequency exceeding 30%, and the dominant functional groups were D and P. There were 15 func-
tional groups in the reservoir and D, J, P and X1 were dominant. Pearson correlation analysis and redun-
dancy analysis show that water temperature (WT), turbidity (TUR), elevation (EL), ammonia nitrogen
(NH;—-N) and nitrate nitrogen (NO,—N) were the primary environmental factors affecting the functional
groups in the middle and lower reaches of Jinsha River. This study provides scientific evidence and a theo-
retical basis for aquatic conservation, ecological restoration, and water quality assessment of the main
stem of Jinsha River.

Key words : phytoplankton; functional groups; environmental factors; Jinsha River



