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Effects of the Biological Carbon Pump Effect on Hydrochemistry and Planktonic Algae
Succession: A Case Study of the Erhai Lake in Dali, Yunnan, China
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Abstract; In order to explore the effect of biological carbon pump (BCP) of the karst surface water on the spatial-tempo-
ral variations of hydrochemistry and the succession of planktonic algae, we have conducted the monitoring and sampling in
the Erhai Lake of the Dali Bai Autonomous Prefecture, Yunnan Province from July 2020 to April 2021, then determined
the hydrochemical compositions and nutrient concentrations, and then qualitatively and quantitatively and identified spe-
cies of the planktonic algae. The results show that the hydrochemical parameters of the Erhai Lake have obvious spatial
and temporal variations. In spatial variations, the temperatures, pH values, electrical conductivities (EC) and HCO,
concentrations of water samples in the Erhai Lake are all lower than those of waters from various rivers entering the lake.
In seasonal variations, temperatures, electrical conductivities, dissolved oxygen (DO) concentrations, and chlorophyll-a
(Chl-a) concentrations of waters in the Erhai Lake in summer and autumn are higher than those of the waters in winter
and spring, while EC values and HCO; concentrations of waters in the Erhai Lake in summer and autumn are lower than
those of the waters in winter and spring. It was found that the growth of planktonic algae in the Erhai Lake was limited by

carbon contents of the waters in spring and summer, and limited by phosphorus contents of the waters in autumn and win-
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ter, based on the respective correlation analyses between the stoichiometric ratios of carbon, nitrogen, phosphorus concen-

trations and Chl-a values. Furthermore, based on changes in plankton algal community structure, it was found that the

BCP effect also had affected the succession of planktonic algae by consuming the dissolved CO, in the water body of the

Erhai Lake. However, when the CO, concentrations in the water body were higher than the 10 wmol/L, the proportions of

cyanobacteria in the planktonic community were decreased continuously. In summary, it is concluded that the BCP effect

is not only limited by N and P contents of the waters, but also controlled by C contents of the waters, and the consumption

of dissolved CO, in the waters by the plankton algal community can further affect the succession of planktonic algae com-

munity structure in the waters. Therefore, the effect of C contents should be given more attention in the water eutrophica-

tion governance and mitigation.

Key words: Erhai Lake;biological carbon pump effect;carbon limitation ;hydrochemistry ; planktonic algae
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Fig. 1 Sampling locations in the Erhai Lake
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Fig. 2 Hydrochemical variations at the sampling points of the Erhai Lake
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Fig.3 Temporal and spatial variations of TN, TP, Chl-a and HCO; concentrations

in water of the Erhai Lake and various rivers inflowing into the Erhai Lake



WY s hERfL 2= i 2022,41(5)

TNERIR A T KR A X Rl KA
2 4 [ B 8 L /U U R T A T R
ALY, K AE B o8 4 0 O 3F A (05,
2020) 17 Ab = VL3 N AR AR B % A T T AR
KRR A A ALY BE % B A ) R Ak W) 3T g B i
U P ORLE R AR A k2 A N A W VA R R 5
I oA KR S B, AW R R e A T
JEIK T XHEE TP MR BE 19 BTk H K, BE A IE
7 A AR R TP W B2 3 va IRl A PR Ry SR A i A O
XUBRAEL, 32 30 A2 15 P2 7K HE 00 52 ) T VU e 0
(% TN TP W& BEAE 7 A% dbloAe 10 H e,
ATBE S VLRI N/P B 0HE 5 1) 25 0] 25 526 % (R
%45 ,2020)
3.2 BPFRATMBLEHTK

4 Frn R 2020 4F 7 H & 2021 4F 4 H RFEH
[ 7 i i 25 o B O BE VR 450, B AR VR Ui
MY 6118MI9HRFS3ES M, EFLEENG6
184919 H 39 R 75 &8 83 Fh, sk B X EHI 617 8
4920 H 33 B} 52 & 54 P, &% EH 5178 49 18

997

H 29 Bl 43 J& 46 F, & ZE 106 s S HEVR LLIE 31
FURE BT 28, M X F B 40 A 49.75% i
46.06% ; F Z= W B AH X E BN RE, oAy 5 R/
FEX BT mE B PR, 70.92% 5 B FF i
FRE L TE SR R R M [ RE AR AR I
AEXT F2 B2 72.70% 5 Bk 25 45 i = BE R AL, 0K o 2
JCH B Bk S 76.83% , MARHISHE, TR U
KEER FRm, , KBRZ, HERRAK,
4 itk
4.1 EWHBERINKAELERNTTHAF M

FE R K R R AL B TE A AL B (Liu et al.
2018) , GG 7K Az A= W R B R £k KU AR 1 1) ¥ i
TeHLRK A BRR 2 1A BIL ) I 98T ok, B B RR e 1Y
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Fig. 4 Spatial and temporal distributions of planktonic algae abundances of water in the Erhai Lake
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Fig. 5 Spatial and temporal distributions of total nitrogen and total phosphorus concentrations of water in the Erhai Lake
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Décarie et al. ,2015) ,
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REBE RSB LB F T, X 5 Wang 5 (2018) 75 5
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X AN [ 386 28 ) B o A7 A 22 5, DA o SR A DT 2
BE OB EE & W W5 B ( Low-Décarie et al.
2014) , R /K Fh s il CO, A ¥ BE ] LA SY i 37 37
KRR A 72 HCO, AR CO, R EE M IR T,

&l 6 H#E WK TN/TP DIC/TP Hl DIC/TN I Chl-a ¥ BE iy AH 3¢ 4
Fig. 6 Relationships between TN/TP, DIC/TP, DIC/TN values and Chl-a concentrations of water in the Erhai Lake
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Fig. 7 The relationship between dissolved CO, concentrations

of water and structures of planktonic algae community

in the Erhai Lake
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